URAL 


NATURAL GASOLINE 
or STA-VOL-ENE 


FOR 
KNOCKLESS 


QUICK 
STARTING 


CARBON 
FREE 
UNIFORM 
MOTOR 
FUEL 
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® Need for Standardization of Process Instrumentation Symbols 97 
Box 2608, Houston (1), Texas Widespread acceptance and use of @ single set of instrument symbols will 
PETROLEUM REFINER and The REFINERY CATALOG pane tn dividends in avoiding confusion and expediting process control 
for the refining-natural gasoline industry Cc. & Beard 


WORLD OIL (formerly The Oi! Weekly) 
The control room, long recognized as the werve center of the process plant, 
and The COMPOSITE CATALOG is getting a lot of attention aimed at compacting and simplifying the con- 
tor the drilling producing-pipe line industry trol equipment. 
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* © Gra Panels Help Solve Problems of Processing Industries . 107 
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The computation of this often used number is facilitated by a nomograph 
which requires a minimum of labor while maintaining a degree of accuracy 
acceptable for most work, 

Thomas H. Arnold 

®@ Thermochemistry for the Petrochemical Industry, Part X. 


Thermodynamic data for methane 
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HAYS WAS ONE OF 
THE FIRST TO RECOGNIZE 
AND APPLY THE 
PARAMAGNETIC PRINCIPLE 


As early as 1909 Joseph Hays recognized 
the need for an Oxygen Recorder. During 
the next thirty years at least five oxygen analyzing instru- 
ments (each based on a different principle) were built, 
tested, and discarded. It was not until the early years of 
World War II that Hays’ research engineers felt they had 
a principle worth complete exploitation-- the paramagnetic 
qualities of Oxygen. Then followed . . . 


MONTHS OF 
CONTINUOUS 
LABORATORY RESEARCH 


Once it had been established that mag- 
netically induced thermal resistance changes 
accurately mirrored O, content changes in 
a gas sample, it was necessary to procure 
an amplifying circuit capable of millionfold amplification. 
Tests on existing amplifiers revealed them to be inadequate, 
so Hays engineers designed and built their own unit. When 
both the Analyzer and Recorder were complete, it became 
clear that Hays had an instrument with unequalled . . . 


PRACTICAL DESIGN 
FEATURES 


Positive, immediate zero check through 
use of free swinging magnet. High sensi- 
tivity, rapid response to O, changes plus 
advantages of rugged construction. 


Patented compensator makes readings 
accurate in ©) O, by correcting for changes in barometric 
and gas sample pressure 


No chemical required 
No combustion . . . complete safety. 
No gaseous or liquid fuels added to gas sample. 


Provision for as many as 4 records on one chart. 
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PAINSTAKING, 
PRECISION FABRICATION 


High accuracy and sensitivity require close tolerances, 
and new production problems arose. Hays production 
experts solved these problems by investing large sums 
in new jigs and machines, by building their own equip- 
ment not available elsewhere, and by using their 40 
years of instrument manufacturing ““know-how"’. When 


finished, the new O, Recorders were subjected to. . . 


FOUR YEARS OF INTENSIVE 
FIELD RESEARCH 


Test installations were made in the oil, steel and glass 
industries as well as in power plants and laboratories. 
Field engineers covered the U. S., noting instrument 
performance under varying conditions, and then worked 
with research personnel to translate their findings into 
product improvements. New compensations, calibrating 


techniques and adjustments were worked out, with the result that 
Hays has a wealth of 


0 


government research laboratories and sim- 
ilar operations. You benefit by their knowl- 
edge gained in working with 200 leading 
industrial users . . . 


Bulletin 9-809 


APPLICATION 
“KNOW-HOW” 


No theorists, Hays field engineers 
possess a rich background of ex- 
perience in applying the Magno- 
Therm O, Recorder to catalyst re- 
generators, process heaters, heat 
treating furnaces, open hearths, 


THE HAYS COPPORATION 
Michigan City 10, Indiana 


Please send me Bulletin 49-829 which describes the Hoys 
Onygen Recorder and Analyzer 


Address 


City. «Lone State 
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AUTOMATIC COMBUSTION CONTROL - BOILER PANELS » FLOWMETERS - VERIFLOW 
METERS AND VERITROL - GAS ANALYZERS + DRAFT GAGES - COMBUSTION TEST 
SETS + CO. RECORDERS - ELECTRONIC OXYGEN RECORDERS - AIRFILTER GAGES 
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How do these pieces fit together 
in your forging picture? 


feet ‘ES are good that your particular cost-quality 
puzzle can be solved with Timken" forging bars. 
Uniformity is the key. 

Finished products made from Timken forging bars 
have uniformly high quality because you start with 
uniformly high quality stock. Superior surface and 
internal quality is a feature of every bar. 

And costs are lowered through fewer delays, fewer 
rejects and fewer changes in shop practices—results 
of Timken forging bars’ uniform forgeability, uniform 
response to heat treatment and uniform physical and 


chemical properties. 


This uniformity is maintained by The Timken Roller 
Bearing Company's close, complete quality control. 
Every step of manufacture is under the Timken Com- 
pany's roof. And special mill practices, advanced re- 
search, special inspection techniques and years of 
experience all help keep the quality of Timken fine 
alloy forging steels the best. 


For qualified help with your forging problems, write 
us today. Ask, too, for our authoritative, 112-page 
booklet, “Evaluating the Forgeability of Steels’. The 
Timken Roller Bearing Company, Steel and Tube 
Division, Canton 6, Ohio. Cable address: TIMROSCO”. 
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“You rarely 
have to repair 
this 
steam trap 
mechanism” 


YOU SAVE TIME AND MONEY 


HE Armstrong hardened chrome steel valve 

opens wide and closes tight — with a snap! 
This eliminates throttling and consequent wire 
drawing. The Armstrong free-floating lever 
mechanism is almost frictionless. The bucket and 
valve lever assembly are 18-8 corrosion resistant 
stainless steel. The mechanisms of Armstrong 
steam traps for low and medium pressures are 
identical in materials and workmanship to those 
used in Armstrong traps for pressures to 1500 
psi, 900 F. 

There is nothing in an Armstrong trap to 
bind, stick, collapse or leak. Now is the time to 
quit working for your steam traps and buy the 
traps that will work for you. Call your nearby 
Armstrong representative today. 


ARMSTRONG MACHINE WORKS 
852 Maple St., Three Rivers, Mich. 


THE 36-PAGE ARMSTRONG | 

STEAM TRAP BOOK contains 

complete data on the design, op- ] 
eration, selection and installation ogee 


of Armstrong steam traps for all 
caveleen, Sond for your free copy. 


ARMSTRONG STEA 
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REASONS ror 


POSITIVE AUTOMATIC 
OPERATION. Powerful Domotor 
unit with built-in valve positioner 
te 7 and sealed-in piston replac- 
ing conventional spring and 
diaphragm with externally 
attached is not 
limited to lower operating pres- 
sures or short valve travel. 
Simple, practical design pro- 
vides a stability and precision of 
Aw operation not found in other 
— control valves 


PROVEN SINGLE SEAT VALVE 
BODY DESIGN. Valve seat is 
clamped in position between 
separable body valves permitting 
a smooth, clean, non-turbulent 
flow passage that effectively 
handles slurries, sludges, and 


% viscous fluids at high pressures 
: ; and temperatures. Pressure drop 
is minimized. Unique construc- 


Open 
pecking tion allows economical manufac- 
| ; { ture in a wide range of alloys 


: DEPENDABLE SERVICE UNDER 
ADVERSE CONDITIONS. 
Domotor assembly actuating the 
one-piece stem and valve plug 
within the simplified valve body 
— the surest combination 
or dependable service. Develop- 
ment of the Annico Seat Seal 
permits use of Telfon and other 
wear-resistant seating surfaces to 
insure bubble-tight shut-off, 
SEND FOR YOUR even under the most corrosive 


OF ANNIN DOMOTOR VALVES ’ features of this out- 


standing line of 
Cities Service Refining Co Carbide & Carbon Chemicals : Valves. Write now! 
Gulf Ol! Corp Celanese Corporation of America 
Humble Oi! & Refining Co Corn Products Refining Compony 
Magnolia Petroleum Co The Dow Chemico! Company » 
On the job, in the line, replace- 
Sinctow Refining Co Jetterson Chemical ment of valve Plug ring seat and 
Standord Oil Co Mathieson Alkol other vital parts is rapidly com- 
Superior Oil Co Monsanto Chemica! Co pleted. Grinding-in operations 
Coat Chamien! are eliminated due to inherent 

seat alignment. Interchangeable 

line flanges permit use of one 
valve anywhere in plant regard- 
less of line pressure, further 
reducing inventory and operat- 


3500 Union Pacific Avenue, Los Angeles 23, California ing costs 
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FEWER WORK STOPPAGES 


WiTH THE IMPROVED automatic NIPPLE MACHINE 


> New Transfer Mechanism 


@ The operation cycle, in which both ends of nipples are 

threaded, reamed, and chamfered, is completely automatic. 

During operation, the operator must only give the machine visual 

attention and keep the magazine filled. Blanks are released auto- 
matically from the magazine into the left-hand carriage, and fed into the 
die head at a rate equal to the lead of the thread being cut. Mechanica! fingers 
pick up the semi-finished nipple and turn it end-for-end (A). The biank is 
placed on the work-rest bar of the right-hand carriage (B and C), and pushed 
into position for the operations on the unfinished end (D). Finished nip- 
ples are ejected automatically. Simultaneous with the operations on the 
right-hand carriage, a second blank is beginning the operation cycle 

on the left-hand carriage. . 


WRITE FOR 
INSERT TO 
BULLETIN 


WAYNESBORO + PENNSYLVANIA 


— MACHINERY—THREAD CUTTING DIE HEADS—COLLAPSIBLE TAPS 


Represented in the Domestic Oil Fields by: Colcord-Wright Machinery & Supply Co., St. Lowis, Mo.; C. J. Harter Machinery, yy 9 Texas; Frederic- 
New Orleans, La; Moore Mochinery Co Angeles and Sa) Francisco, Calif, Hendrie & Bolthoff Mfg. & Supply Co., Denver, Colo 
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OVERNEAD 


+ PRODUCT 


ACCUM- 
ULATOR 


PRODUCT 


L&aN PNEUMATIC CONTROL 
gives you — 


@® Superior stability of control 
Point 

@ True ‘‘no bump" switch trom 
Manual to automatic regulation, as well 
@s vice versa 


@ Rate action fully integrated into the 
control circuit for smooth, swift recovery 
from upsets 


@ Complete flexibility of adjust- 
ment for simplest to toughest jobs 


Send 
for 
catalog 


For details about Speedomax Pneu 
matic Control, see our new Catalog 
ND4B_ Leeds & Northrup Co, 4923 
Stenton Ave., Phila 44, Pa 


REFLUX 


arly one morning, while a refinery tower was busy fraction- 
ating pressed distillate, a bad upset hit the unit. Charging 

stock contained water! A good sized slug hit the furnace tubes 
and immediately flashed to steam. Terrific pressures built up in 
the tubes, shooting the stock into the tower far below tempera- 
ture. Charge pumps raced to fill the void. Again and again, for 
more than ten hours, slugs of water kept the unit and its opera- 
tors in an uproar 
Yet all the while the unit was taking this abuse, the Speedomax 
Pneumatic Controller handling tower top temperature kept the 
fractionator relatively stable. By varying reflux feed widely and 
accurately, it held overhead product wel! within specs. Ninety 
per cent of the time temperature was held to 3 F. And it never 
wavered more than 5 F 
Reason for this phenomenal performance? Speedomax Pneu- 
matic Control's truly stable rate action. Although pressure and 
flow in the tower ran wild, Speedomax outmaneuvered tempera- 
ture at every turn. It saved the day! 
With any other control, emphasized refinery men, all of the day's 
product would have been run to “slop.” So Speedomax not only 
saved the day; it paid for itself several times over during the 
one shift 
The same features which saved so dramatically in this emer- 
gency also make Speedomax pay off during normal operation 
Let us send proof. 
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The greater uniformity of Mt. 
Vernon Extra means more effi- 
cient filtering — greater clarifi- 
cation of filtrates, more complete 
recovery of solids. 


AT YOUR SERVICE 


Mt. Vernon-Woodberry’s staff 
of textile engineers is available 
on request to help you with your 
problems in development or ap- 
plication of industrial fabrics. 


Wt. Vernon- Woodberry 


Branch Offices: Chicage - Atlanta - Baltimore - Boston - Los Angeles 
Varch, 1950—A Gulf Publishing Company Publication 


UNIFORMITY 


Wakes the ig Difference 


In FILTER Fabrics 


TESTING STRENGTH AND ELONGATION OF 
YARN WITH MOSCROP TESTER. This unit 
automatically tests 6 strands of yarn at one 
time. One of a series of comprehensive lab- 
oratory is throughout production to 
assure fabric uniformity in all Mt. Vernon- 
Woodberry products. 


TURNER HALSEY 
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Greater Fabric Uniformity 
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TRAIN VIBRATIO NS” 


‘RUGGED C3 HM 
"WATER COOLING 
TOWERS» 


Speeding express trains and thundering freights can 
cause serious vibrations with damaging effects on 
equipment located nearby. Here's a C. H. W. water 
fooling tower installed so close to one of the coun- 
try's heaviest traveled railroads that passing trains 
pearly knock your hat off. This tower of The Bayer 
Company, aspirin manufacturers at Trenton, N. J., is 
®s good as the day it was built. And there are many 
good reasons why they haven't had any “head- 
ches” with it. In a C. H. W. cooling tower you get a 
Sturdy structure, assembled by experts, with red- 
wood members rugged enough to withstand stresses, 
strains and vibrations (caused by trains or most any- 
thing else up to hurricane winds of 100 m. p. h.). 
Wood fill is of sufficient size and weight to “stay 
put” without the use of nails, and vertical members 
ore securely bolted. A distorted distribution system 
or wood fill “out of place” affects the efficiency of 
the tower—hence the reason for C. H. W.'s "vibra- 
tion proof,”” rugged construction. For other exclusive 
features of C. H. W. towers, write for literature. 


C. H. WHEELER MANUFACTURING CO. 


1818 Sedgley Avenue, Philadelphia 32, Pa. 
REPRESENTATIVES IN MOST PRINCIPAL CITIES 


STEAM: CONDENSERS WATER COOLING TOWERS 
Wheeler EJECTORS - STEAM JET VACUUM REFRIGERATION 
OF PHILADELPHIA. 


SINCE 1903 
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INSTALLATION 
RECORDS PROVE 


ELECTRUNITE TUBES ALWAYS 
ROLL-IN SMOOTH LY. ... to the consistently 


high ductility and size uniformity throughout every carbon and stainless steel 


pressure tube made by the modern ELECTRUNITE Process. Try them and find 


out for yourself. Write today for full information. 


REPUBLIC STEEL 
CORPORATION 


STEEL AND TUBES DIVISION « CLEVELAND 8, OHIO 
Export Dept.: Chrysler Building, New York 17, N.Y. 


ECTRUNITE 


EL 
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HEAT 


(MIXCO)® 


The 15 MP Lightnin Agi 
teter wes delivered 


be adapted te ether 
shevid process 
chenge 


MIXCO ANALYSIS: Conditions stated show a heat transfer re- 
quirement of 1,420,000 BTU in 25 minutes with a log-mean 
! temperature difference of 142° F. Based on research work, we 
find that for optimum conditions an overall heat transfer 
coefhicient during the heating cycle of 150 to 180 BTU/HR. 
(Sq. Fe.) (°F.), will be obtained. Surface requirements on 
the basis of the lower figure will be 290 lineal feet of 2” 
diameter tubing, when arranged according to the Mixco 
system of vertical tube-baffles. Optimum suspension and 
proper power consumption will result by using 8 banks of 3 
vertical tubes on 6” centers. A similar analysis of the cooling 
cycle indicated that a time of 53 minutes would be obtainable. 
EQUIPMENT REQUIRED: 15 H.P. LIGHTNIN Closed Tank Top 
Entering Unit (Model 3B-WC-1500), having an output speed 
of 90 RPM was selected. In order to obtain maximum AVERAGE 
velocity in all parts of the tank, 3 flat blade turbine impellers 
were used. The lower turbine was positioned 18” off bottom 
and the upper turbines spaced 48” apart. MIxco’s exclusive 
data showing the effect of viscosity, specific gravity, prox- 
imity, pumping capacity, effect of rotational speed on power 
consumption and other factors, indicated the use of 3—28” 
diameter multi-bladed turbine impellers. Critical shaft speed 
data on long over-hung shafts assured safe operation without 
steady bearing. 
RESULTS CHECKED: An overall coefficient of 160 BTU/HR (Sq. Ft.) 
(°F.) wes obtained on this unit, verifying original calculations. The 
s higher rote of heat transfer and absence of time lag in this system 
- made it possible for this user to control the p i it 
within closer limits, yielding a high quality product. 


TRAN 


A COMPLETE LINE... PLUS UNEXCELLED MIXING TECHNOLOGY 


LIGHTNIN Tor 


PORTABLE MIXERS ENTERING AGITATORS 

World's largest sell Turbine, prepellerer 

ing line of portable poddle type For open or 

mixers. GHectric or oir closed tonks. Fixed or SIDE ENTERING MIXERS 

moter, direct or geer veriable ovtput speeds. Fer tanks up te 5 millien geliens capacity. of 
drive. Capacities 4 heavy duty drive, Va te Gear meter drive, Vee-Belt drive and 

te 3 HP. Send fer 100 H.P. Fer detoils, send motoriess types. 1 te 25 H.P. Fer complete 


for Catologs 8-89, 8-78. information, send for Cateleg 8-76, 
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CHECK THE PROCESSES YOU USE 


They can probably be handied faster 
—better—cheaper, by MIXCO PROC- 
ESS ADAPTED AGITATION: 


Blending 
Mixing 
Agitating 
Dissolving 
Extracting 
Contacting 


Solids 
Suspension 


Stripping 
Batch or C 


Gas Dispersion 
and Absorption 


Heat Transfer 
Emulsifying 
Circulating 
Washing 
Reacting 
Crystallizing 
Process Control 


MIXING EQUIPMENT CO., Inc. 


1064 GARSON AVENUE 
CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 


Close Temperature Control Yields a Higher 
Quality Product in Typical Problem Solved 
by MIXCO Engineered Agitation 


When this plant replaced its agitation equipment with a 
modern LIGHTNIN Turbine Agitator, total heating and 
cooling time was reduced from 120 minutes to 78 minutes. 
The 35% saving yields a bonus of more than one extra 
batch for every three processed. Higher heat transfer rates 
permit closer temperature control and give a product of 
uniform high quality. 

Results like these are the rule, not the exception, in 
hundreds of plants where LIGHTNIN and M1xco Mixers 
are in service. “Process Adapted Agitation” is paying off 
—in higher production, improved quality and reduced 
installation and operating costs. 

Mixco Engineers study your problem, and by using 
their exclusive data are able to predict process results. 
In every case Mixco accepts complete responsibility for 
the success of the installation. 

Our Research and Development Laboratory is always 
available to analyze your problems. If you prefer to con- 
duct research in your own facilities, we will cooperate by 
building pilot plant mixers and will help you obtain the 
data required for scaling uf; to final plant size. For full 
information, write us the details of;your problem today. 
You will receive a prompt reply. 


Use the coupon below to obtain general catalog information 


LIGHTNIN 
MiXC 


MIXING EQUIPMENT CO., INC. 
10. Garson Ave., Rochester, N Y. 


Please send me the literature checked: 
() 8-76 Side Entering Mixers C) 8-89 Top Entering Mixers 
() 8-78 Top Entering Mixers (Turbine & Paddle Type) 
(Propeller Type) C) 8-75 Portable Mixers 


Nome 


ROCHESTER, N. Y. 
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M..., Posey installations are actually made 
with a guarantee that equipment performance will 
measure up to fixed requirements. Yet often these 
same installations are fabricated at price savings 
for users. 


To eliminate needless costs, Posey’s engineers 
draw upon “case history” files dating back to 
1910. Production is supervised by top-flight execu- 
tives with the authority to cut through red tape . . . 
by-pass routine. Above all — Posey has the plant 
capacity needed for smooth scheduling of produc- 
tion... the modern equipment required by today’s 
construction demands. 


A recently published 12-page bulletin tells in 
picture form, the story of Posey lron Works’ facili- 
ties and products. A study of it may show you ways 
to lower your steel plate construction costs. Write 
today for your free copy — without obligation. 


Posey’s 16 ft. Lathe 


16’ length x 94” diameter lathe gives Posey Iron Works an 
edge on big jobs requiring lathework. This equipment stands 
in the South Plant's special erection shop. 


Often Guaranteed... 
| 7 | 
\ | 
_GENERAL STEEL PLATE CONSTRUCTION | 
POSEY IRON WORKS, INC. _ 
Petroleum Refiner—V ol. 29, No, 3 
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When you're looking for 


LEAD PIPE 


to keep corrosive chemicals in line 


The chemical industry relies on lead pipe to convey cor- 
rosive materials. 


It relies on National Lead to supply this pipe in the 
proper form and alloy for each specific application. 


National supplies lead pipe in several grades and types as 
well as in all weights and sizes. 


The grades include chemical, antimonial, tellurium, tellurium- 
antimonial. And the new Nalco Metal for chromium platers. 
All are made from “St. Joe chemical lead.” 


For installations requiring extra structural strength, National 
makes “United” and “United Tubond™ lead-lined pipe and 
fittings. Both combine the corrosion resistance of lead with 
the strength of steel. All linings are seamless, smooth bore, 
and of uniform wall thickness. 

When you buy lead pipe, specify National — and take ad- 
vantage of metal resources, mechanical equipment, and pro- 
duction facilities that are unmatched. National has manu- 
facturing plants in all principal cities. 
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.. look to the Leader in Lead 


...in everything from lead pipe . . . valves... sheet... 


and lead-lined or lead-covered equipment ...to complete 


acid recovery plants. 


NATIONAL 


LEAD COMPANY 


New York 6; Atlanta; Baltimore 3; Buffalo 3; 
Chicago &; Cincinnati 3; Claveland 13; 
Philadelphia 25; Pittsburgh 12; St, Louis 1; 

m 6 ( National Lead Company of Mass.) ; 
Los Angeles 23 (Morris P. Kirk & Son, Inc.); 
Toronto, Canada (Canada Metal Co. Led.). 
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Everything for your piping job 
one complete line-CRANE 


YOUR FIRST CHOICE FOR HYDROFLUORIC ACID 


Once you've tried these valves on hydrofluoric service, you'll take 
nothing less. Made in sizes from 4 to 2 in., Crane Monel-trimmed 
600-Pound Steel Gates and Globes combine the newest features 
for safe and efficient control of hydrofluoric lines. 


For example, note the specially designed extra deep stuffing box 
equipped with packing spacer, and with a plug opening for proper 
lubrication of upper and lower packing. Note the heavy body sec- 
tion and husky bonnet joint flanges. A soft iron gasket assures 
positive tightness; male-and-female faces prevent gasket blowout. 


All sizes in this Crane line have outstanding service features. 
Threads in screwed ends are extra long. Flanged ends have large 
raised male face with concentric groove finish for leak-proof end 
connections, See page 377 of your Crane No. 49 Catalog. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. 


Branches and Wholesalers Serving All Industrial Areas Ne. 3609A, 600-Pound 
Stee! Gate, 


Monel trimmed. 
Fe ONE ORDER TO CRANE SUPPLIES ALL PIPING EQUIPMENT Sizes: up to 2-inch. 


FOR THIS HYDROFLUORIC ALKYLATION UNIT, FOR EXAMPLE 


RELIEF 
VALVES 


SCREWED 
FITTINGS 


FITTINGS fies VALVES 


GATE 

| Vatves 


RAINERS 
BOLTS AND & 


GASKETS me 
EVERYTHING FOR EVERY PIPING SYSTEM 


CRANE 


VALVES « FITTINGS + PIPE « PLUMBING AND HEATING 
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| The Lummus man | 


responsible for the process design of your project has 


had more than fifteen years’ experience in design, devel- 


opment and operation. He holds a master’s degree in Chemical Engineering from 


a leading university or engineering college. His background includes refinery 


operation, maintenance and construction along with process design engineering. 


Noteworthy projects that have widened his Lummus’ experience are: the 


2 world’s largest synthetic rubber projects; the 13 complete aviation gasoline 


plants; over 60 solvent refining lube oil plants, and the many thermal cracking, 


polyforming and coking units. 


His background is worldwide. Currently, he is at work in England, Egypt, 


France, Sweden, Venezuela, and across the United States. He serves on technical 


committees, lectures on refinery and chemical engineering practice, and writes 


technical papers. His viewpoint is broad and practical. 


The Lummus Process Design Engineer—trained to work with molecules—is 


equally well equipped to work with people. You will find him keenly aware of the 


gains that come from co-operative interchange of information with your own 


technical staff. He contributes in large degree to the satisfactory relations that 


exist between industry and Lummus. 


THE LUMMUS COMPANY 


420 Lexington Avenue, New York 17, N. Y. 


CHICAGO — 600 South Michigan Avenue, Chicago 5, Ill. 
HOUSTON — Mellie Esperson Bidg., Houston 2, Texas 


The Lummus Company, Ltd., 525 Oxford St., London, W-1, England 


Société Francaise des Techniques Lummus 
39 Rue Cambon, Paris ler, France 


Compania Anénima Venezolana Lummus—Edificio ‘Las Gradillas”’ 
Esquina Las Gradillas, Caracas, Venezuela 
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TO ALL 


NATURAL GASOLINE MEN 


GREETINGS 


from the 


NATURAL GASOLINE SUPPLY MEN’S 


ASSOCIATION 


We are looking forward to seeing you at the 
TWENTY-NINTH ANNUAL CONVENTION 


of the 


NATURAL GASOLINE ASSOCIATION OF AMERICA 


Alliger and Sears Company 

Allis-Chalmers Mfg. Co. 

Aluminum Company of America 

American Air Filter Co., Inc, 

American Meter Co., Inc. 

Armco Drainage and Metal 
Products, Inc. 

Arrow Industrial Mfg. Co. 

The Barrett Division 

J. B. Beaird Company, Inc. 

Bellco Industrial Piping Co, 

Bethlehem Supply Company 

The Bird-Archer Company 

Black, Sivalls & Bryson, Inc. 

Blaw-Knox Construction Co. 

Braden Steel Corporation 

The Bristol Company 

The Brown Fintube Company 

The Brown Instrument Company 

Brown and Root, Inc. 

The Bruce-Macbeth Engine Co. 

Butane-Propane News 

Byron Jackson Company 

Cameron Lron Works, Inc. 

Chicago Bridge and Iron Co. 

Clark Brothers Company 

The Condit Company 

Continental Supply Company 

The Cooper-Bessemer Corp. 

Joseph A. Coy ( ompany 

Crane Packing Company 

M. J. Crose Mfg. Co., Inc. 

Crouse-Hinds Company 

W. H. Curtin and Company 

Dallas Tank Company, Inc, 

Daniel Orifice Fitting Company 

Davis Regulator Company 

De Laval Steam Turbine Company 

Delta Engineering Corporation 

Dresser Engineering Company 


E. L. du Pont de Nemours and Co., 


Ine. 
Eggelhof Engineers 
John W. Elder Company 
Electric Machinery Mfg. Co. 
Elliott Company 
Engineers and Fabricators, Inc. 
Ethyl! Corporation 
The Fish Engineering Corp. 
The Fisher Governor Company 


April 24-26, Texas Hotel, Fort Worth, Texas 


Members of the Natural Gasoline Supply Men’s Association: 


Flint Steel Corporation 

The Fluor Corp., Ltd, 

The Foxboro Company 

France Packing Company 
Gasoline Plant Construction Corp. 
General Electric Company 

J. B. Gill ompany 

The Girdler Corporation 

Goulds Pumps, Inc. 

Graver Tank & Mfg. Co., Inc, 
Greene Brothers, Inc, 

L. S. Gregory Company 

The Griscom-Russell Co. 

D. W. Haering and Co., Inc. 

The Happy Company 
Hercules-Lupfer Engine Sales Co. 
The Hilliard Corporation 
Hudson Engineering Corp. 
Industrial Scientific, Inc. 

Infilk Inc 

Ingersoll-Rand Company 
Johns-Manville Sales Corp. 
Jones and Laughlin Supply Co. 
Kansas Paint and Color Co, 

The M. W. Kellogg Company 
Kieley and Mueller, Inc. 

The Koch Engineering Co. 
Koppers ( company, Ine. 

Ladish Company 

Warner Lewis Company 

4. M. Lockett and Co., Lid. 

The Lubricosos Specialties Mfg. Lo, 
Maintenance Engineering Corp. 
Manning, Maxwell and Moore 
The Marley Company, Inc. 

Jas. P. Marsh Corp. 

Mason Brothers Construction Co. 
Cc. A. Mathey Machine Works 
Mfd-Continent Supply Co. 


Moran Furnace and Sheet Metal Co. 


Murdock Tank and Mfg. Co. 
National Petroleum News 
National Supply Co. 

National Tank Co. 

Natural Gas Odorizing Co., Inc. 
Naylor Pipe Company 
Nordstrom Valve Company 
Wm. W. Nugent & Co., Inc. 
The Oil and Gas Journal 

Well Supply Company 


O. L. Olsen Company 
Orbit Valve Company 
Pacific Pumps, Inc, 
Paramount Supply Company 
Parkersburg Rig A Reel Co. 
Peerless Manufacturing Co. 
Perco Div.—Phillips Petroleum Co. 
Perry Equipment Corporation 
Petro-Chem Development Co. 
The Petroleum Engineer 
Petroleum Engineering, Inc. 
Petroleum Processing 
Petroleum Refiner 
Pittsburgh Equitable Meter Co. 
Podbielniak, Inc. 
J. F. Pritchard and Co. 
Power Machinery Company 
Process Engineers, Inc. 
Process Equipment Co. 
Refinery Engineering Co. 
Refinery Maintenance Co, 
The Refinery Supply Co, 
Riddle and Hubbell 
Sanderson-Glepdening Co. 
Santa Fe Tank & Tower Co. 
E. W. Saybolt and Co. 
A. O. Smith Corporation 
Standard Pipeprotection, Inc. 
N. C. Stearns Company 
Stearns-Roger Mfg. Co. 
Superior Manufacturing Co. 
Taylor Forge and Pipe Works 
Taylor Instrument Companies 
Tellepsen Construction Co. 
Tube Turns, Ine. 
Union Steam Pump Sales Co. 
Vinson Supply Company 
Henry Vogt Company 
Walco Engineering and Construction 
Co, 
Walworth Company 
Westcott and Greis, Inc. 
Western Supply Company 
Woobank Machinery Company 
World Petroleum 
Worthington Pump and Machinery 
Corp. 
Wyatt Metal and Boiler Works 
Young Sales Corporation 
John Zink Burner Company 
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When You Specify 
SOLVAY 


you get the —the kind 
of quality you would expect from America’s 
leading producer of alkalies. But in addition, 
you get the 
which can only come from a company having 
more than one plant . . . and over 200 local 
stock points from coast to coast. Solvay's 

is also avail- 


able at your request. 


SOLVAY SALES DIVISION 


ALLIED Al & OY CORPORATION 


40 Rector Street, New York 6, N. Y. 


for the 
Petroleum Industry 
SODA ASH 
CAUSTIC SODA 


CAUSTIC 
POTASH 


CHLORINE 


CALCIUM 
CHLORIDE 


BICARBONATE 


SODIUM 
NITRITE 
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Bubble Caps and Trays are 
“naturals” for rugged, easy- 
to-work and easy-to-maintain 
stainless steel. So, too, are 
vapor risers, still limings, deck 
plates, bot oil lines, cracking 
stills, expansion joints, sludge 
tanks and swing lines. 


Ser" BLOCKS BUBBLE TROUBLE 


Not only does ENDURO, with its high 
resistance to coking, rust and corrosion, 
reduce bubble trouble to a minimum. Be- 
cause of its high strength-to-weight ratio 
and its ease of fabrication, more teeth or 
slots per cap are possible than with less 
rugged or harder-to-work metals. 


The inevitable result is more intimate 
liquer-vapor mixture on the tray — and 
sharper fractionation. 


Other plus factors of ENDURO-—all vital 


to refining—are the maintenance of its high 
strength through blistering heat and sub- 
zero cold — its positive resistance to most 
acids, gases and superheated steam — and 
its smooth, pore-free, easy-to-clean surface. 


These add up to minimum maintenance, 
long equipment life, maximum “on-stream” 
performance, high productivity and low 
cost. ENDURO pays its way. 


Why not check with your equipment 
supply source — today? 


ALL 12 ADVANTAGES: Rust- and Corrosion-Resistance Heat-Resistance 


© High Melting Point ¢ Low Coefficient of Expansion ¢ High Strength « Good Dimensional 
Stability No Metallic Contamination Easy to Clean Easy to Fabricate Eye Appeal 
Long Life « Low End Cost « What more can be desired in a material? 


For Complete Details Write 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division, Massillon, Ohio © GENERAL OFFICES, CLEVELAND 1, OHIO © Export Dept.: Chrysler Bidg., New York 17, N.Y. 
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Chemico Announces 
NEW HIGH TEMPERATURE CONCENTRATOR 
for spent sulfuric and phosphoric acids 


AIR BLOWER 


THE NEW TYPE C High Tempera- 
ture Acid Concentrator is a major 
improvement on the well known 
Chemico Drum Type Concentrator. 
This new unit is specially designed 
for concentrating spent sulfuric acid 
from petroleum refining, alcohol 
synthesis and nitrating operations as 
well as phosphoric acid from triple 
superphosphate operations. 


The Type C unit employs the same 
principle as the Drum Type. Hot 
combustion gas is released under the 
surface of the acid where it gives up 
most of its heat and emerges at a tem- 
perature slightly above that of the 
acid itself. The combustion of the 
fuel takes place in the dip pipe, which 
withstands a high temperature on the 


CHEMICAL CONSTRUCTION CORPORATION 


inside and the corrosive action of 
acid on the outside. 


But the new Type C Concentrator 
uses combustion gas at 2500F instead 
of 1100F. This high-temperature 
operation provides greatly oe 
heat efficiency. It also produces a 
much smaller volume of gas to be 
scrubbed at the concentrator exit. 
Here Chemico utilizes the recently 
developed and highly efficient P-A 
(Pease-Anthony) Venturi Scrubber 
which eliminates up to 99% of acid 
mist. 


SEND FOR CHEMICO BULLETIN 
$-112, which fully describes this new 
Type C unit as well as the Type S 
Concentrator for acids containing 
soluble salts. 


A UNIT OF AMERICAN CYANAMID COMPANY 


EMPIRE STATE BLDG., 


350 FIFTH AVENUE, NEW YORK 1,N.Y 


EUROPTAN TECHNICAL REPRESENTATIVE 


CYANAMID PRODUCTS BRETTENHAM HO 


St, LANCASTER PLACE, LONDON W. ¢ 


CABLES CHEMICONST, NEW YORK 


2, ENGLAND 


ADVANTAGES OF 
THIS NEW CHEMICO UNIT 


1. Use of high Pp: b 
ges assures high heat efficiency. 

2. Retains the best features of the Chem- 
ico Drum Type Concentrator. 

3. Low initial investment. 

4. Low operating cost. 

5. Low maintenance cost. 

6. Acid concentration through all ranges 
of strength up to 96%. 

7. High acid recovery. 

8. Built-in fume eliminator (P-A Venturi 
Scrubber). 

9. Specially adapted for use on acids 
containing salts as, for example, waste 
pickling solutions. 

10. No heot transfer surfaces to coke up. 
11. Fully gv d by Ch | Con- 
struction Corporation who hove more 
than 35 years of experience in this field 
and o background of more then 200 
ful ing unit installe- 


ty, 
Chemico Plants are 
Profitable Investments 


tions. 
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For OUT-SIDING...IN-SIDING...and CEILING, too 
KaM ‘Contury.” APAC filled the bil 


The total bill for the job was held down by the K&M APAC 
Asbestos-Cement sheets used for all walls and the ceiling of this 
serviceable structure. And no bill for APAC maintenance is ever 
even likely. The same sort of economy goes with K&M APAC on any 
project. Enclosure is quicker because APAC sections—large, strong, 
but not bulky—are easy to handle. Permanence is as certain as it 
can be made by a material that defies weather and fire, rust and 


rot, rodents and termites. 


The K&M APAC Asbestos-Cement formula gives you a tough, 
attractive, money-saving material for panels, partitions, sheathing, 
shaft casings, bins—all flat areas. Apply APAC over insulation 
board, wood studs, solid wood sheathing, steel or wood girts. 
You don’t even need to paint APAC! Standard thicknesses: 
35°’ —14""— 3%"... Standard sheet size—easy to cut on the job— 
is 4’ x 8’. For name of your nearest distributor, and all particulars, 
write to us. 


Nature made Asbestos... 


Keasbey & Mattison has made it serve mankind since 1873 


KEASBEY & MATTISON 
COMPANY + AMBLER + PENNSYLVANIA 


Designed and constructed by Unistrut Corporation, Wayne, Michigan. 
Exterior: K&M APAC. Interior: K&M APAC. Ceiling: KAM APAC. 
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FOR SMALL-FLOW CONTROL 
With Equal Percentage Characteristics 


HONEYWELL LOW-FLOW 
High-Lift Motor Valve 
Available With This Group Of 
Precision Cast Plugs 


H, re are all the Advanced Design features of the Honeywell Series 
700 Valves, function-fitted to the requirements of precision control 


for small flows, pilot flows or pH applications. 


The Honeywell Low-Flow is a motor operated valve possessing Pre- 
molded Neoprene Diaphragm with Rolling Action, Pivot-Mounted 
Inner Plate, Cradle-Mounted Upper Spring Flange, Duplex Stem 
Bearings and One-Piece Bonnet . . . available with a series of differ- 
©) with every 1% 


ent size plugs, each of which changes flow about 7 


change in stem lift. 


his all adds up to a new high in versatility and precision for a critical 
phase of flow control operations ... well worth your investigation. 


Call in your local Honeywell engineer for detailed information on 
types of construction, materials, connections, ratings and accessories 


. he is as near as your phone! 


Write, today, for a copy of Bulletin 700-2! 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
INDUSTRIAL DIVISION 
1907 Windrim Ave., Philadelphia 44, Pa 


7? prince! cites of the United Stotes, Canada ond throughout the world 


DIAPHRAGM VALVES 


AND PROCESS CONTROL SPECIALTIES 
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Making an item like this 
is a job for a big plant—one with a set-up and experience in building im- 
portant units. It’s big business any way you look at it, and Sun Ship, with its 
vast facilities, experience and know-how, is the outfit able to handle it. . . 


The 11’ x 139’ Deisobutanizer Column pictured above is a sample of the 
Sun-built refinery and chemical plant equipment that has made the name 
Sun Ship as famous on land as the Sun-built tankers and cargo ships that 


ply the seven seas. 
> 
: 


SHIPBUILDING & DRY DOCK COMPANY 
(SINCE 1916) 


ON THE DELAWARE «+ CHESTER, PA. 
25 BROADWAY + NEW YORK CITY 
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‘CUSTOM-FABRICATES 
TUBING ASSEMBLIES 


Typical PSC welded tubing assemblies 
for the process industries. 
Upper left, tubing of 25 Chrome-20 
Nickel for a chemical plant. 
Upper right, ifold for exhausting 
hot gases. 

Left, furnace tubes. 

Right, for synthetic rubber plant. 


Made to Meet Specific Heat or Corrosion Problem 


As fabricators of welded tubing in any diameter ing is furnished in any wall 
up to 60,"’ The Pressed Steel Co. is furnishing stan- thickness from 1/16" to 
dard and special tubing assemblies for a great variety 3/8"; temperatures up to 
of processing applications. In addition to the wide 2200 F. It can be readily 
range of sizes furnished, we also fabricate from the bent, coiled, swaged and 
complete list of available alloys. This advantage formed; and butt-welded to 
enables PSC tubing to better meet specific heat, make any required length. 
Chemical and physical per- 
sulting in better life cost ratios. fection are carefully tested. 
As suppliers of alloy tubing to refineries for Thermocouple protection tubes from stock or to 
almost 25 years, PSC offers you a wealth of exper- your order. Write as to your needs. 
ienced engineering assistance. We will also gladly We furnish over 150 standard styles of bubble 
cooperate with your technical heads in selecting the caps without die cost. Send for BULLETINS 


best alloys for each problem. PSC welded alloy tub- 2! and 3i. 


corrosion or abrasion conditions which, in turn, is re- 


THE PRESSED STEEL COMPANY ~ 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
w wv OFFICES IN PRINCIPAL CITIES x 
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HYDROGEN PEROXIDE ¢ PERACETIC ACID 


These versatile reagents are ideal for the conversion of unsaturated materials 
to a-Epoxy (oxirane) and Dihydroxy compounds and esters. 


Mild Reaction Conditions «© Good Yields (often quantitative) 
Oxidant By-products Are Water and Acetic Acid Only 
Minimum Formation of By-products « Acetic Acid Recoverable for Re-use 
Applicable to Homogeneous and Heterogeneous Reactions 
Becco hydrogen peroxide and peracetic acid can be used with a wide variety 
of unsaturated materials to create valuable new compounds containing func- 
tionally active Epoxy groups. 


Our extensive experience with these reagents and reactions is available to assist 
in your new-product development. Write to us for further information. 


BECCO SALES 


AGENTS FOR BUFFALO ELECTRO-CHIEMICAL COMPANY, INC. 
BUFFALO 7, NEW YORK 
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Republic Pneumatic Transmitters are available 
for measuring flow, liquid level, pressure or 
liquid density of a wide range of fluids. 
They employ the force-balance principle to 
convert these process variables into air pres- 
sures which vary proportionally. These air 
pressures become direct measurements and 
can be conducted to reading instruments or 
used as the measuring impulse for the actu- 
ation of an automatic controller. 


FOR METERING 
Flow - Level - Pressure 


WHERE 
ACCURACY 
FLEXIBILITY 
RUGGEDNESS 


ARE IMPORTANT CONSIDERATIONS 


One of a group of Republic 
transmitters metering flow 
aad level in @ modern 
g plant. 


pr 


Republic transmitters have a guaranteed accu- 
racy of within 1/2 of 1% of the transmitter 
range. By making a few minor adjustments or 
substituting a few small parts, their operation 
can be easily changed to any desired range 
between a minimum of 0-0.6" to a maximum of 
0-704” of water. Their construction is more like 
that of a precision machine than of the sensitive 
instrument they are. Data Book No. 1001 con- 
tains complete details — write for your copy. 


JBLIC FLOW METERS CO. 
_ 2240 Diversey Parkway, Chicago 47, Illinois 
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How America’s first service station was born 


One day back in 1907, a Standard of Cali- 
fornia man stood watching a line of impa- 
tient motorists in goggles and linen dusters 
waiting to buy five-gallon cans of gasoline 
at Standard’s Seattle plant. He had an idea 
for serving customers more efficiently, more 
conveniently. 

The next day a thirty-gallon tank which 
had been a kitchen water heater was in- 
stalled opposite the main gate at the plant. 
To it were attached a valve-controlled hose 
and a glass gauge... so gas could be poured 
directly into the customers’ cars. 

That makeshift arrangement was the first 
service station in America. 

Today there are more than 10,000 Com- 
pany and Independent Dealer stations sell- 
ing Standard of California products, The 
services and conveniences they offer . .. the 


March, 1950—-A Gulf Publishing Company Publication 


improved products they sell... would 
probably make them hard to recognize by 
the men who developed the first station. 
For the people of Standard today, as then, 
continue to seek ways to make better prod- 
ucts—and to serve better the people who 
use them. 
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equipment proved in over 5,000 actual installations. 


Fans, driveshafts, Geareducers and fan cylinders long used success- 
fully on the toughest air moving job—water cooling towers —have 
been further improved and tailored for the DriCooler. 


This new mechanical equipment with the “Made-by-Marley” label 
is your guarantee of “stout-hearted” air-cooled units. 


*DriCooler is the exclusive 


MARLEY COMPANY, INC. Y 15, KANSAS 
“water COOLING TOWERS + SPRAY NOZZIES 
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ooking for a Stainless Steel Plate 
as “hig as the side of a house?” 


THIS PLATE 220-1/2" LONG, 133-378" WIDE. WSS 16-4 CB. (TYPE 347) 


t Stainless Headquaitins when your 


plate specifications call for sizes beyond the ordinary 


@ We show you this huge plate of Stain- 
less Steel, %” thick, 220'2” long and 
133%” wide, not because we consider it 
unusual but because there are still some 
plate users who are not fully aware that 
Stainless Steel plate in these extreme 
dimensions is readily available. 
The fact is we have been producin 

such extra-large sizes for some time a 


can supply even larger if you need them. 

So whenever vour designs call for large 
dimension Stainless Steel plates to im- 
prove your equipment or to reduce weld- 
ing costs and simplify fabrication, tell 
us what you need and give us an oppor- 
tunity to show you how well we can meet 
your requirements. 


Keep in mind too, that U-S-S Stain- 


less Steel plates are produced in the com- 
plete range of standard sizes usually 
required by industry, in thickness frora 
\.” and greater, and are available in all 
U-S-S Stainless Steel grades. 

In whatever size furnished, U-S-S 
Stainless Steel plates are distinguished 
for their superior surface quality. Chem- 
ical composition and physical properties 
are reliable. Our Stainless Freel spe- 
cialists will be glad to cooperate with you 
in applying them to your construction 
to insure optimum results with mini- 
mum cost. 


AMERICAN STEEL & WIRE COMPANY, GEWERAL OFFICES: CLEVELAND, OHIO - CARWEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH & CHICAGO 


COLUMBIA STEEL COMPANY, SAN FRANCISCO 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-T0-COAST - 


WATIOWAL TUBE COMPANY, PITTSBURGH - 


TENNESSEE COAL, IRON & RAILROAD COMPANY, SIRMINGHAM 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


STAINLESS STEEL 
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Newly Designed 
Walworth 


Valves 


to combat 


Walworth 150-pound Stainless Stee! Gate Valve 
. available in sizes Yy to 3-inch, screwed; 
% to 12-inch, flanged 


— ENGINEERED 
AND TESTED FOR TOUGH ... HARD SERVIC2 


Walworth offers a comprehensive line of valves 
made of several cast stainless steels and special 
alloys for piping services where corrosion is a fac- 
tor. These valves are available in Gate, Globe, 
Angle, Check, and Lubricated Plug types. 

Gate, Globe and Angle Valves have outside screw 
and yoke construction, thus keeping the stem 
threads out of contact with the corrosive material 
in the line. They also have a two-piece bolted gland 
with ball-type gland follower to prevent binding 
the stem when packing bolts are tightened. Gland 
eye-bolts can be conveniently swung out of the 
way without danger of loss when the gland is lifted 
for repacking. 

Gate Valves have taper seats with a unit consist- 
ing of two flat faced discs supported by a carrier 
on the end of the stem. The discs are of a proven 


Walworth 150-pound Stainless Stee! Globe Valve ova: ball-and-socket type. They are free to rotate and 
able in sizes 4 to J-inch, screwed; to 6 inch, flanged 


adjust themselves to the body seat angles, assur- 
ing tight seating with no possibility of sticking 
In any position, 


chew of For further information about Walworth’s 
300-pound Stoinless Stee! full line of corrosion-resistant valves, see your 
. 
i Gate Valve available in Walworth distributor. 
sizes 2 to 6-inch, flanged 


valves and fittings 
= 60 EAST 42nd STREET, NEW YORK 17, N. ¥. 


WALWORTH 
> 


DistrisutTors IN PRINCIPAL CENTERS THROUGHOUT THE 
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Time to change your oil, t00 
with AEROLUBE ADDITIVES 


Arro.use* Additives can help you make impor- 
tant changes in your own brands of oil that will 
enable you to meet the challenge of today's 
lubrication requirements. 

The ability of AeroLuse Additives to produce 
maximum detergency, oxidation resistance and 
corrosion inhibition in regular, premium and 
heavy-duty oils has been proved through years 
of service. Proven, also, is the ability of Cyana- 
mid’s Sales and Service Department to help mo- 
tor oil makers select exactly the right Arro_use 
Additives to economically improve the proper- 
ties of their oils. Let these Cyanamid representa- 
tives work with you in every possible way. 

Other Cyanamid specialties for the petroleum 
industry include Agrocat* Synthetic Fluid 


Cracking Catalysts, Arno** Specialty Catalysts, 
Gasoline Dyes and Drilling Mud Chemicals. 
Write today for literature and samples. 

° ** Trade-mark 


—— 


AMERICAN Granamid COMPANY 
PETROLEUM CHEMICALS DEPARTMENT, DIV. AS 


30 Rockefeller Ploza, New York 20, N. Y. 


WHEN PERFORMANCE COUNTS...CALL ON CYANAMID 


A Gulf Publishing Company Publication 
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_“Ready-made” 


Hook how closely this 8-inch steam main is 
ftucked up under the roof. And, at 410 p.s.i. 
jand 550°F., this piping was bound to move up 
sand down enough to need flexible support. Just 
ithe hanger to fit this situation was ready and 
waiting right in the Grinnell Pipe Hanger 
‘Catalog 10-D . . . the Pre-Engineered Spring 
‘Hanger fig. B268, type G. 


| Every pipe suspension problem is pre-solved 
for you by Grinnell ready-to-install hangers 
and supports. You can get a copy of Catalog 
10-D from your Grinnell branch warehouse or 


local Grinnell jobber. 


Grinnell Compony, Inc, Providence 1, &. |. Worehouses: Atlonto * Buffalo * Charlotte * Chicago * Cleveland * Cranston * Fresno * Kansas City * Houston * Long Beach 
los Angeles * Milwoukee * Minneapolis * New York * Ooklond * Philadelphia * Pocatello * Socramento * St. Lovis * St. Paul * San Francisco * Seattle * Spokane 
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More than 250 million barrels of oil will be cracked this 
year in Kellogg-engineered Fluid catalytic crackers... 
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... Yes! Kellogg-engineered Fluid Catalytic crackers have a 


combined daily fresh feed capacity of better than 


750,000 barrels... and there’s more coming! 


— isn't surprising when you consider the history of 


the process. During the period when the process was 
being evolved, Kellogg engineers and laboratories made 
many key contributions. And since the first years of actual 
commercial use of the process—war years when virtually 
the entire industry “froze” on a standard design — 
Kellogg has made tremendous strides in perfecting 
various phases of the process. Naturally, the search for 
additional improvement still continues . . . and year 
after year produces further economically-desirable 


innovations. 


That's why Kellogg invites all refiners who are con- 
templating addition of Catalytic Cracking units to see for 
themselves the latest innovations in Catalytic Cracking. 
It may be the customary two-vessel unit or it may be 
the new ortho-flow unit with a single integrated vessel. 
BUT regardless of the type of unit required for your 
operation, it would seem reasonable that the best place 
to obtain that unit is at Kellogg, where FLUID Catalytic 
Cracking was developed into the giant it is today .. . 
and where it is being continually studied to determine 
possible additional improvements. 


“CAT” EFFICIENCY 
DOMINATES REFINERY 
EARNING POWER — 


even minor process improvements 
mean major earning increases. 


Two full-scale pilot plants now op- 
erate at the Kellogg laboratories, supplementing operating 


reports from the numerous Kellogg commercial units. In 
addition, many separate studies are continually conducted on 
such subjects as the composition of the fluid bed at any par- 
ticular point under varying operating conditions—the effect 
of internal and/or external stripping of catalyst from cracked 
oil vapors — the effect of catalyst erosion on pipe bends of 
various contours — the life of various types of refractories 
used as interior vessel linings. Yes, these and numerous other 
studies are regularly undertaken in order to make the next 
Kellogg FLUID “Cat” just a little better than its predecessor 
a little more profitable for its owner. 
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Costly plug cleaning, with its high labor bills and lengthy 
equipment down-time, goes out of the condenser and heat 
exchange picture the minute chlorination arrives. 

This proven process for cutting the costly effects of back 
pressure and poor heat transfer characteristics caused by 
slime, really works, as one Southern Power Station found 
out when they began using the W&T De-sliming Process. 

In just six months after W&T Chlorinators were installed, 
cleaning and excess steam costs were reduced from $1450 
per month to $250 per month and a later survey 
showed an overall saving in excess 

steam costs of $16000 in a year. 
Such savings are indicative of how 
your condensers may be made to operate 
more economically and with far less outage when 

W&T Engineers install chlorination to fight your 

slime problems. 

To learn how chlorination may be profitably 
applied to your heat exchange equipment and to 
take advantage of W&T’s 35 years’ experience, 

write today. 


WALLACE & TIERNAN 
PRODUCTS, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
Believilie 9, New Jersey + Represented in Principal Cities 
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For Any Size Motors 
DEPEND REPAIR SERVICE LIKE THIS! 


Example: a Midwest Utility recently 
burned out a vital 75 hp motor. They 
called Chicago Electric, their nearby 
A-C Certified Service Shop, at 11:00 
a.m. At 4:00 p.m. the same day, Chi- 
cago Electric had the unit repaired 
and back in service! Total time: 5 
hours, 


HEREVER YOU ARE, you can get 

quick, dependable service from your 
neatby A-C Certified Service Shop, for 
there are over 75 such shops in all major 
industrial areas. 


These shops have been selected on the 


basis of, 1) quality of their work, 2) fa- 
cilities, and 3) their community reputation. 


They maintain experienced personnel and 
use factory parts or parts of equal quality. 
They can be relied on for good work at 
honest prices. 


When you need this kind of repair ser- 
vice on motors, controls or transformers, 
call your nearest Allis-Chalmers Certified 
Service Shop. 


Need New Motors Or Starters? 


For motors from one hp up to the largest 
sizes — with Allis-Chalmers controls to 
match — call your nearby A-C Dealer or 
Sales Office. 


ALLIS-CHALMERS, 1062A SO. 70 ST. 
MILWAUKEE, WIS. 


2949 


ALLIS-CHALMERS 


M4 


by Allis-Cholmers Authorized Declers, 
Certified Service Shops ond Soles Offices 


CONTROL — Manvel, 
magnetic and combina- 
tien sterters; push 
ton stations ond compe- 
nents for complete con- 
trol systems. 


TEXROPE — Belts in 
ol! sizes and sections, 
stendord ond Vori- 
Pitch sheaves, speed 
chongens. 


— PUMPS — Integral 
motor and coupled 
types from % in. 
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ONE OF A SERIES DEMONSTRATING APPLIED LUKENOMICS 


SWEET PROFITS FROM SOUR CRUDES 


... OF how to insure uninterrupted refining despite 
corrosive sulphur compounds 


Processing of Wyoming crudes, one of the sourest handled today, 
threatened efficient production at The Globe Oil & Refining Com- 
pany plant. Accordingly, the process was engineered to meet ex- 


pected corrosive operating conditions. The new equipment includes 
a clad steel flash tower which is successfully handling a wide 
variety of sour crudes at a rate of 25,000 bbls/day. 


Efficiency like this is a natural result of Lukenomics . . . the engi- 
neering art of solving the tota/ problem posed by new equipment. 
For Lukenomics looks beyond mere chemistry and considers not 
only materials but factors of design, fabrication, product quality, 
operating costs and amortization. It takes into consideration Lukens 


own products and services and those of the engineering consultant, 


designer, and fabricator, to help you obtain superior equipment of 


unique efficiency. 


You may obtain the advantages of equipment built by fabricators 
applying the Lukenomics principle by writing our Manager of 
Marketing Service, Lukens Steel Company, 404 Lukens Building, 
Coatesville, Pennsylvania. 


For this installation, Lukens Clad Steels were speci- 
tied because of the wide range of corrosion-resistan? 
claddings available and fer their economy over solid 
materials. The crude flash tower was fabricated of 
selected analyses of Lukens Stainless-Clad and 
Monel-Clad Steels by Lockport Manufacturing Co. 


LUBENS 


BETTER PRODUCTS FOR BETTER EQUIPMENT 
LUKENS STEEL COMPANY 
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TYPE DP 


For flexible speed control, performance accuracy, and 
on-the-job reliability, you ain't beat a General Elec- 
tric standard DP turbine with its totally-enclosed 
hydraulic governing system 

This pressure-relayed system gives you ease and 
accuracy of control that compares with the precision 
speed governing of large central station turbines. Yet 
the DP is a standard design, sold at standard prices. 
YOU GET A WIDE SPEED RANGE 
ment for flexibility of operation. This feature, com 
bined with the wide variety of ratings and speeds 
available, provides you with the “right” turbine for 


30°, adjust 


any job. 


YOU GET PERFORMANCE ACCURACY — 60; 


regulation means holding the speed you want on im- 
portant processes. Regulator control is available for 


governing in terms of any process requirement. 


YOU GET GREATER RELIABILITY 


governing system keeps moving parts to a minimum, 


the hydraulic 


operates in an oil atmosphere with no exposed link- 
ages. This eliminates wear and corrosion, assures 
dépendable operation. 

Check the features of the standard DP. It can give 
you the kind of precision performance you're looking 
for, the savings in operating costs that boost profits 
Contact your nearest G-E sales office for complet« 
details. Apparatus Dept., General Electric Company. 
Schenectady 5, N.Y 
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OVERNING 


makes difference 


Here’s What Standardization 


Provides For You 


In the diagram at the left, all shaded parts are 
interchangeable on all sizes of DP turbines. Thus, it 
is easy to stock spares, and maintenance costs are 
reduced. All models have standard shaft height and 
coupling fits for easy installation or re-location in 
your plant. Standardization cuts manufacturing ex- 
pense and the savings are passed on to you in the 
form of extra featurés usually found only on “special” 
turbines. 


ln this plant, co General Blectric 30-hp DP tur- This turbine-type oi! pump, gear driven from Acting on the speed signal from the oil : of 
bine is coupled to o centrifugal pump. The the main shoft, signals ony tendency for the this pressure relay conftols the amount of wie 
_ hydraulic governing system provides accurate, DP to speed up or slow down with changes in pressure in the operating cylinder. This cylinder eG: 
reliable performance over @ wide tange of load. The pump aise provides oil pressure for regulates the amount of steam admitted te 
speed adjustment. positioning the governor vulve. the turbine through the governing valve. 
Ton 
Ce 
GENERAL 
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tough heat 
transfer problem 


they are clean 
during operation by patented spira‘, 
spring type scrapers. And these clean 
rfaces achieve the highest possible 
rate of heat transfer ore the solu- 
Photos show shop einem. nel 
bly without driving motor 
designed to use ammonia, brine, or 
dewaxed oil as the cooling medium. Oil 
irculated 
counter- 


brine, when employed, is 
through the jacket pipes 


4 lf 7, 
| 
expansion, have farge jacket 
frigerants such as ammonia, freon, 
+ ‘Our engineering ining /F 
HENRY VOGT MACHINE CoO. J 
“BRANCH OFFICES NEW YORK, PHILADELPHIA, CLEVELAND, CHICAGO, ST. Louls, DALLA! 
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This unique dehydration unit at 
the California Company's Hico- 
Knowles Plant near Dubach, La., 
was designed to reduce back 
pressure by shortening the flow 
through the desiccant. Forty to 
fifty million cubic feet of natural 
gas are dried daily to minus 18° F. 
dew point. Entering the vessels at 


The California Company’s 


Horizontal Dehydratior Unit 100° F. and 900 psig, gas flows 
vertically through 3' x 30' hori- 
Dries Natural Gas with zontal desiccant beds containing 


30,000 Ibs. of ALCOA Activated 
Alumina. Regeneration is accom- 


ALCOA Aetivated* Alumina plished on a 12-hour cycle by nat- 
. ural gas heated to 325° F. 


Throughout the petroleum industry, 
you'll find ALCOA Activated Alumina 
doing steady, reliable dehydrating jobs 


4 t 
7 similar to this one, for a variety of good 
reasons. 

ALCOA Activated Alumina: 


¢ dries liquids and gases to a lower dew 


point than any other commercial 


adsorbent. 


«is a uniformly pure desiccant that re- 


tains its form and properties even after 


an almost unlimited number of regenera- 


tion cycles. 


+ has high resistance to shock, abrasion 


and erosion .. . is non-toxic and inert to 


most gases and vapors. 


+ packs uniformly . . . will not swell, 


soften or disintegrate. 


Whatever your drying problem, it will 
pay you to write to ALUMINUM Company 
or America, Coemicats Diviston, 617¢ 
Gulf Building, Pittsburgh 19, Pa. 


*Reg. T. M., Aluminum Company of America, 


Chemica 


[ALCOA] ALUMINAS and FLUORIDES 
| ACTIVATED ALUMINAS + CALCINED ALUMINAS « HYDRATED 
ALUMINAS TABULAR ALUMINAS LOW SODA ALUMINAS 
ALUMINUM FL Sof Fi soolum 
ACID FLUORIDE + FLUOBORIC ACID CRYOLITE GALLIUM 
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NI-RESIST... 
AN ECONOMICAL METAL 


for resisting Corrosion, Erosion 


N.-resist* is the trade name of a high nickel cast 
iron — one of the most economical corrosion-resist- 
ant engineering materials ever developed. 

N1-Resist, mechanically similar to gray iron, and 
resembling austenitic stainless steel in many char- 
acteristics, provides a unique combination of prop- 
erties at moderate cost... 


RESISTS CORROSION 


N1-REsist resists corrosive attacks of acids, alkalies 
and salts to a degree unmatched by any other prod- 
uct of the cast iron industry. In strong corrosives it 
has 20 to 200 times the resistance of plain iron, and 5 
to 50 times the resistance in mild environments. 


CURBS WEAR 


N1-Resist reduces wear and galling, because graph- 
ite particles are distributed throughout its structure, 
as in gray iron. From this, and its work-hardening 
characteristics, come the superiority of Ni-Resist 
castings for components in metal-to-metal wear 
service. 


CHECKS EROSION 


This superior wear-resistance ... together with in- 
herent resistance to corrosion ... makes Ni-Resist 
an outstanding material for curbing erosion by 
liquids and slurries. By long, trouble-free control 
of erosion, Ni-Resist castings reduce maintenance 
costs, production tie-ups and the expense of re- 
placements. 


WITHSTANDS HEAT 


Although primarily used to resist corrosion, ero- 
sion and metal-to-metal wear ... Ni-Resist is also 
specified for resistance to elevated temperature ef- 
fects. Castings of Ni-Resist show up to 10 times bet- 
ter scaling resistance, and up to 12 times better 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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and Metal-to-Metal Wear 
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growth resistance than those of plain iron at 1300 
to 1500°F. 


MACHINABILITY and OTHER PROPERTIES 


Ni-Resist of normal hardness machines like 200 
BHN gray iron and is readily weldable. 


Ni-Resist has high specific electrical resistance. 
Thermal expansion can be controlled, from 60 per 
cent higher than that of plain iron to a low approxi- 
mating that of Invar. 

Nt-Resist is usually lower in cost than most other 
corrosion-resistant alloys. It is produced by author- 
ized foundries only, in all industrial centers of the 
country. Ni-Resist castings have no more limitations 
in size and complexity than those of any gray iron. 


APPLICATIONS 


Several types of Ni-Resist are available. All pro- 
vide the fundamental properties described above, 
and differ only in certain special characteristics to 
meet a variety of industrial demands. 


Applications include: Salt filter drums, oil refin- 
ery tube supports and headers, tufbine nozzle rings, 
cylinder liners, valves and fittings; furnace rollers, 
textile rolls, comminuter parts, blow pit pipes, pre- 
cision machine tool spindle heads, bridge, and work 
supports, magnet housings, sugar retorts, etc. 


FULL INFORMATION 


May we send you two booklets? One, entitled, 
“Engineering Properties and Applications of 
N1i-Resist,” includes corrosion data on Ni-Resist 
and cast iron under 400 different corrosive con- 
ditions. The other, entitled, “Buyers’ Guide for 
Ni-Resist Castings,” lists producers of Ni-Resist 
castings. Both are yours for the asking. Write for 
them today. 


*Reg U.S. Pat. OF 


67 WALL STREET 
NEW YORK 5, WN. Y. 


41 


a 
ab 
ay 
4 
aS 


The two 75 H.P. Terry Turbines 
shown above (in the plant of a 
leading refiner) employ the Terry 
Solid Wheel Rotor. The wheel is 
made from a single steel forging 
and the buckets are milled directly 
into the wheel. — Alll as shown in 
the illustration at the left. 


The buckets are protected by 
rims at the sides of the wheel. 


These rims would take without 


THE ROTORS OF THESE 75 H. P. TERRY TURBINES 
ARE DOUBLE RIM PROTECTED 


damage any rubbing that might 
occur if the clearance became 
reduced. 

With this construction it is im- 
possible for the blades to foul and 
frequent inspections of the thrust 
bearing are not required to obtain 
safe and dependable operation. 

This feature and many others of 
the Terry Wheel Turbine are fully 
discussed in our Bulletin S-116. 


T-1169 


THE TERRY STEAM 
TURBINE COMPANY = 


TERRY SQUARE,HARTFORD.CONN. 
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POUNDS OR TONS 
— AS HANDY AS 
YOUR 


TELEPHONE To supply the specialized needs of the petroleum industry for corrosion-resistant stainless steels 
and stainless steel products, your Metal Goods warehouse carries a large stock of these essential 
specialty metals. Many different grades and types can now be furnished from stock — without 
delay. A few of these are: 


ONE CALL Type 316 ter higher corrosion resistence under reducing conditions. 


We also stock the accessories you'll need to complete your job: 
FOR Welding Rod + Nuts + Bolts + Studs + Rivets, etc. 
Types for special applications, although not normally stocked in warehouses, can also be 
ON-CALL supplied by us at no extra cost. 
Metal Goods warehouses are strategically located in the heart of the Midwest and Gulf Coast 
M ETA LS refining industry — ready to serve you quickly and dependably. 
Monel” + Nickel® + Inconel” + Aluminum + Brass + Copper 
Plus complete stocks of condenser and heat exchanger tubes... Admiralty... Alclad Alumi- 
num ... 70/30 Super-Nickel . . . Monel. 
Tube Sheets ... Navel Bross... Muntz Metal 
“Not Werehouted in Kansas City or St. Lowis Fittings and Accessories 
Consult your Metal Goods metallurgical specialist on the proper metal for your application. 
Phone, wire or write your Metal Goods warehouse for your specialized metal needs. Do you 
have your “Metolog”? It's o complete stock list and metal manual. Write for it! 


OFFICES AND. METAL GOODS CORPORATION 


WAREHOUSES: St. Louis, 5206 Brown Ave. - Houston, 711 Milby St. - Tulsa, 302 N. Boston - New 
Orleans, 432 Julia St. + Dallas, 6211 Cedar Springs Rd. - Denver, 817 17th St. + Kansas City, 1300 Burlington 
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ABOVE: Line-up of modern Cooper- 
Bessemer 600 hp GMV compressors 
in Warren Petroleum's Antioch 
plant. Of 12 units shown. 10 are for 
gasoline work, 2 for pressure main- 
tenance service. In addition, plant 
contains 4 GMV's of 8 cylinder, 800 
hp size. 


LEFT: Warren Petroleum’s com- 
pressor building at Antioch. Okla- 
homa. housing 16 V-angle GMV 
units totaling 10.400 Cooper-Besse- 
mer compressor horsepower at this 
location. 


— 
{ 
ew Yor ashington adtord, Pa. atkersburg, W.Va. Francisco, Cal. Wash. 
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FOR ULTRA-MODERN, HIGHLY EFFICIENT OPERATION 


ARREN Petroleum Corporation, a pioneer 

in gasoline extraction. has been recog- 
nized year after year as a leader in the natu- 
ral gasoline industry. Recent plant expansions 
and processing advancements, aimed at 
greater propane recovery. contribute to the 
company's truly enormous field processing 
operation and help assure continued leader- 
ship. 
The modern compressors, engines and pumps 
shown on these pages are part of Warren 


At Warren Petroleum’s Maysville plant. these 3 Cooper- 
Bessemer JS-6 gas engines (505 hp at 450 rpm) drive 
lean oil pumps: give the continuous low-cost. trouble- 
free service for which these Cooper-Bessemers are noted. 
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Petroleum’s most recently added facilities. 
They are now serving in various phases of 
the company’s gasoline work and pressure 
maintenance. All are Cooper-Bessemer units. 
built by a company likewise recognized as 
a leader in its field .. . for over a century! 
When planning your power, compressing and 
pumping needs, be sure to check with Cooper- 
Bessemer on the new features, new develop- 
ments that continue to uphold this kind of 
leadership. 


This installation. at Warren Petroleum’s Holliday plant. 
marks first use of Cooper-Bessemer Twin-Line pumps 
in gasoline work. Despite surprisingly small space, each 
of these 4 cylinder pumps. driven by Cooper-Bessemer 
150 hp GAW gas i will handle up to 14,500 bbl. 
of lean oil a day at 800 psi. 
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ADAPTABILITY. The Powell Line is so complete* that 
there’s a Powell Valve especially adapted, in design and 
Te. 9003—Ciass 900-pound material, to meet the requirements of each and every in- 


Cast Stee! Gate Valve with dustrial flow control service 
flanged ends, bolted flanged 


trom, tapered wedge. DURABILITY. Powell Valves are noted for their durability. 
That is because each Powell Valve is built to stand up 
under the specific flow control conditions to which it may 
be subjected. 


DEPENDABILITY. Every Powell Valve is specifically de- 
signed to give dependable, uninterrupted service over a 
long period of time. That is why Powell Valves reduce 
costly “down time” for maintenance to a minimum. 


Fig. 3061 Class 300-pound Cast Steel 

Swing Check Vaive with flanged ends 

and bolted cap. Disc has ample lift to 
ate Valve with screwed e permit full, straightway, unobstructed 


inside Screw rising stem, union h bod 
bonnet and renewable, wear- Now t the valve 


resisting “Powellium™ nickel- 
bronze disc. 


*The Complete Powell Line includes Globe, Angle, “‘Y”, 
Gate, Check, Non-return, Relief and Flush Bottom 
Tank Valves in Bronze, iron, Steel and a wide range 
of Corrosion-resistant metals and alloys. 


Ask your nearest Distributor—or write direct 


Gedy Bronze Mounted Gate Valve. Chase Cont The Wm. Powell Company 


Alloy Stee! Gate Valve with auto- 


Made in sizes 2° to 30°, inclusive. matic steam sealing mechanism. Cincinnati 22 Ohio 
’ 


Mas outside screw rising stem, Has explosion proof electric mo- 


bolted flanged yoke and tapered 
solid wedge. eer epuretee DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 
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POWELL VALVES 


PROFIT BY avoiding tube failures. Select the tube for your condenser that is made 
of the proper alloy to meet your particular corrosion conditions. It's here 
at Wolverine. 


(>) 


PROFIT BY consulting with trained technicians who can furnish accurate application 
data accumulated through years of training and research. Available here 
at Wolverine. 


PROFIT BF condemer trom who hes been producing 
non-ferrous tubing exclusively for well over thirty years — one who 
exercises complete quality control from ore to finished product. Again 
we say Wolverine. 


Want a Copy of Our Catalog ? 


WOLVERINE TUBE DIVISION 


, Calumet & Hecla Consolidated Copper Company 
MANUFACTURERS OF SEAMLESS, NON-FERROUS TUBING 
1431 CENTRAL AVE. ° DETROIT 9, MICHIGAN 


NTS IN DETROIT AND DECAT Ry 
Sales Offices in Principal Cities 
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This example of Badger’s current work in 
the Sterling area is the largest post-war 
refining unit in Europe yet to be completed 
and brought into successful operation. 


Badger's British and American companies 

together designed, procured and installed 

this 40,000 BPSD crude distillation unit at 

the Llandarcy Refinery of National Oil 

Refineries Ltd., for Anglo-Iranian Oil 
Company Ltd. Practically all of the materials were of British 
manufacture. 


Here is an example of Badger at work in the international 
scene. Our British Company is well established and its 
activities integrated with those of the American parent. 
Relative dollar and sterling effort and equipment can be 
proportioned to suit respective currency availability, and this 
arrangement can be extended to provide for other currencies 
as well. 


The establishment of our British Company twelve years ago, 
which in itself has executed contracts totaling many tens of 
millions of dollars, is a further example of Badger service to 
clients throughout the world. 


BADGER & SONS (G.B.) | 
“SUBSIDIARIES OF STONE & WeasteR, inc. 
BOSTON 14 - NEW YORK + LONDO 
}Chemical and 
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Over 4,000,000 
installed horsepower 


ACCEPTANCE is a rather meaningless word . . . unless backed up with 
facts and figures. In the Oil and Gas Industry, Clark cam back it up .. . 
with more than 4,000,000 installed horsepower of Clark Compressors. 

The reasons? Clark is the only company specializing in heavy-duty 
compressors for the Oil and Gas Industry. This has resulted in advanced 
engineering and performance dependability unmatched in the field. 
Your nearest Clark representative will be glad to show you proof of 
these facts. Clark Bros. Co., Inc., Olean, N. Y. 


CLARK BROS. CO., INC. « OLEAN, NEW YORK 


New York + Tulso + + Chicago + Seston + Washington + Les Angeles 
+ Seltloke City + Sanfrancisco + Toledo 
31, Rumonio 


+ Detroit 
lendon + Buenos Aires + Corocas, Venervelo 
Colombia 


lime, Peru Bogota * New Dethi, india 


SEE ... the difference in 


GLARK COMPRESSORS 


March, 1950—A Gulf Publishing Company Publication 


: 
= 
Fits 
: 

MIDGET ANGLE - RIGHT ANGLE - BIG ANGLE - ELECTRIC-DRIVEN - CENTRIFUGAL 


and Control 


Speed 
Temperature Conductivity or pH 
Pressure Per Cent Oxygen" 
Level Per Cent Combustib es 
ositior 


Flow 


FEATURES 
1. Sustained accuracy and stability insured by careful 
design and the use of the null balance principle. 

2. Trouble free service insured by sturdy Electronic 
Detector which replaces moving parts and delicate 
instrument suspensions. 

3. Comparison of related factors made easy by contin- 
vous records of as many as four factors on a single chart. 
4. Maintenance simplified by easy access to all parts 
and by exchangeable unit assemblies. 

5. Attractive cortrol panels assured by identical 
styling of all recording instruments. 


6. Panel space saved by installing two controllers 
in one instrument. 

7. Choice of three controls—air, on-off electric, modu- 
lated electronic. 

8. Easy installation—no careful leveling or protection 


Standardized Bailey Electronic Instrument against vibration. 
i ontrolli 
Ask for Bulletin 231 


BAILEY METER COMPANY 


1043 IVANHOE ROAD CLEVELANO 10, OHIO 


Controls for Processé 


LOW 
TEMPERATURE LEVEL 
PRESSURE DENSITY 
xYGE 10 

comeusTiBLes RAT 


Petroleum Refiner—Vol. 29, No. 3 


| Flow Ratio ° 
with STANDARDIZED 
| Electronic Instruments 
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flanged head end assembl 


Brown Fintube Head End Construction 


Eliminates Operating and Maintenance 


Troubles of Ground Joints and Screw Unions 


@ Engineering, operating and 
maintenance men all enthusiastically 
endorse our flanged head end con- 
struction which avoids pack joints, 
glands, ground joint seals, screw 
unions, and all the operating and 
maintenance trouble resulting from 
ground joint and screw union con- 
struction. 


The seating surfaces are in full 
view of the operator, and easily ac- ’ , 
cessible. This permits them to be woe 
wiped clean of all dirt and grit before B 
closing the seal — not possible when — 
ground joints are used. 


The metallic sealing ring used in 
Brown Fintube Exchangers is recog- 
nized by engineers everywhere as the 
ideal closure. It overcomes any slight 
unevenness of the seating surface and 
permits tight, leak-proof seals to be 
“made,” and “broken” easily and 
quickly, without tortional stress or 
twisting — assuring trouble-free oper- 
ation far surpassing that afforded by 
other types of closures. 


For the utmost in efficiency and 
economy, use Brown's proven, welded 
fintube heat exchangers throughout 
your plant. Estimates and quotations 
furnished promptly. Write for Bulletin 
No. 481. 


THE BROWN FINTUBE CO. 


onto 


HAIRPIN 
HEAT EXCHANGERS 
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BROw BE’s 
EXTREME 
Easily Adapted to Changes in Duty ei { 
No 
Avoiding Waste and Expense 
FLANGED MEAD END ASSEmaiy 
. — Eliminating Ground Joing Seals | 
EAsy MAINTENANC, ¢ 
Using Only Common Tools 
CONTINUOYUs OPtRATION 
No Shut-Downs For Cleaning 4 
REDUCED STORES ®EQUIREMENy 
QUICK 
Only a Few Hours in Emergency 
Longer Tube Life 
ik 
Fe 


| 


Button 


Get an Accurate 
Tank Reading Electronically 


The S.4J. push-button Receiving 
-eighth Cabinet will accommodate up to 


ollox errors. 


Electro tely to one 3 12 tonks. Note large reading diol 

he new Shond & Jur e your tanks occur® ial 5.8). Avto with large triangular pointers and 

T will employs of ranks, double heirlines te eliminate per- 


ie new SY 
Te izing the 


he clo 


are no field reloys 


The S.J. Reading Cabinet for use 
with Key Switch system. 


$s 


thi 
portant feature OF g contac 


ir d. For detail 
ore Tank Govg 


s of this new 
e System, 


Precision Re 
our Bulletin RR 


* Brown Instrument Div, Minneapolis Honeywell Regulator Co 


Seporote cabinets available for Key 
Switch receiver. One at left will ac- 
commodate up to 18 tanks; that 
The Brown* “Continvous Balance” Elec- above, up to 60 tonks. 

tronik Precision Unit which makes possible 

the extremely accurote tank gouging of 


the SA). Electronic Remote Gouging SHAND JUR co. 


BERKELEY, CALIFORNIA 


HOUSTON 


CHICAGO LOS ANGELES 


NEW YORK 


oul 
| 
| 
on inch, from Vv 
matic Tank Govge® adaptable for use 
both low and high pressure: The heort of the syste™ is the 
“Continveys Balance” Electronik Precision Indicator which utilizes 
the balanced Wheatstone Bridge principle. In the $.8J. installation 
a of 1000 ohm potentiometer® is used in the transmitter. 
measuring circuit. The low voltage ysed puts this ni —_ 
system of communications equipment, and permits the | 
yse of small gov9® wire. presents n° new circuits OF complicated : 
electrical mechanis™ nel. Only leads ore 
required for each to" ction i 
receiver: low initial cost of equipment. field wiring and 
make Electronic Precision Tonk Govgind more economical 
than the selsyn OF stepping tyP® systems. 
An | js thot ot the balance point 
no curren! thus errors due to varying 
resistance $.8J. Electronic 
te rite and ask for 
| i 
Petrol 
‘ oleum Refiner 
No 
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corrosio 


The hydrochloric leaching solution used at a West 
4 Coast plant required special handling. WILFLEY engineers rec- 
ommended the WILFLEY Model AC plastic lined acid pump 


illustrated below. Today...this pump delivers continuous, 


trouble-free performance- with minimum loss due to corrosion 


A companion to the 
FAMOUS WILFLEY Send Pump 
Buy WILFLEY for 

Cost-Seving Performance 


chemical plants 
the world over dependable 
WILFLEY pumps operate 
without attention, handling 
acids, corrosives or hot liq- 
uids easily and economical- 
ly. Highly efficient... al- 
ways dependable WILFLEY 
pumps are available in 10- 
to 2,000-G.P.M. capacities 
15-to 150-ft. heads and high- 
er. Individual engineering 
on every application. Write 
or wire for details. 


A.R. WILFLEY a SONS, inc. 
Denver, Colorado, U.S.A. 


New York Office: 1775 Broadway, New York City 
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A Product of 


MANNING, MAXWELL & Moore 
INCORPORATED 
STRATFORD, CONNECTICUT 


Photo courtesy Shell Ow 


Petroleum Refiner—V ol. 29, No. 3 


| 
sale: gre and ai. wey are {ot 
vp wo <9 ,. no ‘imo ac’ 
port joe and dev ces 
os, Ame e? e - 


ECONOMICAL 
DEPENDABLE 
VERSATILE 


Following is a tabulation of working pressures of these 


valves: 
FIGURE NO. WORKING 
MATERIAL Globe Angle PRESSURE 


... 1030. . .1031 500 Ibs. at 150°F 
1040A...1041A 4000 Ibs. at 150°F 
600 Ibs. 


12-14 CHROME 
THRU-PORT—for haon- MALE and FEMALE 
END—Avoilable in both STAINLESS STEEL... .1050.. .1051.. 
COMBINATION 


12-14 CHROME 
STAINLESS STEEL 
CaRBON STEEL 
18-8 Srain. STEEL... .1070A..1071A 4000 lbs. 
(TYPE 316) 
Turu Port VALVEs..... . 1000 Ibs. at 150°F 
1045A 600 Ibs. 
550 Ibs. 
475 lbs. 


For more complete information, get in touch with 
wa = your Reading-Pratt & Cady distributor or the District 
Office nearest you. Or, if you prefer, write direct to 
liquids or where there is the factory at Reading, Pa. 


Reoding, fe. Atlante + Baltimore + Boston - Chicogo Denver Detroit 
Houston + New York Philadelphia + Pittsburgh Son Francisco - Bridgeport, Coan. 


R-P & C VALVE DIVISION 
CHAIN & CABLE 
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be 
CARBON STEEL... 
| 550 Ibs. at 900°F 
475 Ibs. at 1000°F 
4000 Ibs. at 150°F 
4000 Ibs. at 150°F = 
or where precipitates or —vseful for many spe- a i 
= 4 

he 

’ where in the line ‘ike 
VAlves lly 
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Makes a good steam trap better 


Nearly 650,000 Yarway Impulse Steam Traps have already been installed— 
YARWAY IMPULSE proof that they are doing a good job. 
Now a stainless steel body makes this famous little trapeven better—at no increase in cost. 
STEAM TRAPS Better in wear, better in service. Users will find Yarways require less maintenance 
than ever. All parts are wear-resistant, practically wear-proof. There is only one 
ARE SOLD BY moving part, a small, stainless steel, heat-treated valve. Important, too—Yarway 
Impulse Traps are suitable for all pressures up to specified maximum without change of 
OVER 200 valve or seat 

Other popular advantages are small size, light weight, easy installation and low cost. 

DISTRIBUTORS. Often it costs /ess to buy a new Yarway trap than to repair an old, ordinary trap. 
In performance—ask any user. They all say Yarways are the traps that get equipment 


THERE IS ONE hotter sooner and keep it hot! 
For better steam trap performance, try new stainless steel Yarways 
NEAR YOU. 


Write for name and address. YARNALL-WARING COMPANY 
128 Mermaid Avenue, Philadelphia 18, Pa. 


IMPULSE STEAM TRAP 


— NOW! AT NO INCREASE IN COST TO YOU 7 
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DRYing 
instrument-air 


in plants all 
over the world 


Air, loaded with moisture, is a bad actor. It forms 
mud and rust that clog delicate instrument ports. 
It causes lines to freeze up. That's why so many 
instrument supervisors have made Lectrodryers 
standard equipment in their systems. 

These automatic DR Ying machines remove every 
trace of moisture toextremely low dewpoints. There's 
no troublesome water in air lines with Lectrodryers 
on the job! They catch the vaporous moisture 
which aftercoolers, filters and separators let slip by. 

Instrument-air DR Ying is just one of many serv- 


LECTRODRYER 


LECTRODRYERS 
MINAS 


with ACTIVATED ALU 


IN 
3 REFINERIES 
IN 
KANSAS, TEXAS 
AND 
OKLAHOMA 


ices being performed by Lectrodryers. They DRY 
the air fed to warehouses, workrooms and equip- 
ment, preserving materials being processed and in 
storage. They DRY gases and organic liquids, 
keeping sensitive reactions on the beam, while 
also assuring top speed and uniform production. 

Whatever your DRYing problem, look to 
Lectrodryer for help. Bulletin 216 shows all types 
of installations we've engineered. For a copy write 
Pittsburgh Lectrodryer Corporation, 307 32nd 
Street, Pittsburgh 30, Pennsylvania. 


in Engtand: Birtec, Limited, Tybure Read, Erdington, Birmingham. 
Australia: Biriec, Limited, 51 Parramatta Read, Glebe, Sidney. 


REGISTERED TRADEMARK U.S. PAT. OFF. 
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HOMESTEAD-REISER 


FULL PORT Seal, LUBRICATED 


. the Lowest Priced, Full-Port-Area Plug 
Valves In Their Rated Working Class 


If you're using a venturi (restricted-port-area) valve with an opening of 
say, 60% standard pipe area, you are operating at reduced line pressure. 
To be sure of nearly full line pressure, you must use a larger size venturi, 
which of course means a higher priced valve . . . perhaps as much as 
WE higher! 
for example: A 2) Homestead-Reiser has a 100% full-port-area, or 4.78 
sq. in. The 2) size in 60% venturi pattern has only 2.87 sq. in. port area. 
Te approximate the full-port-oree of Homestecd-Reiser valve, a 3” 
venturi must be veed. And even then you'll have less than Homestead-Reiser's 
full port-area. 
In the light of this evidence doesn’t it stand to reason that Homestead- 
Reisers with their 100% full-port-area are sound economy? 
Truly, from the standpoint of both first cost and 
length of service, they are the lowest priced, full-port- 
area lubricated plug valves in their rated working class! 


+ for r write for Catalog 39, Section 5. 
We'll mail it to you promptly. 


VALVE MANUFACTURING CO. 


“Serving Since 1892” 


PLUG VALVES 


“SELF-SEALD” 
MEANS 


+ thet in addition to a full-port 
lubricant seal the wedge-action of the 
plug under line pressure, forces the 
finished surfaces of the plug ovtward 
and constantly presses them against 
the seating surfaces of the body, thus 
keeping them always in intimate con- 
tact. The plug tically adjusts 
itself for wear, assuring extra np 
life, meximum leakless service and 
lubricant economy. 


ee 
A 
' 
' 
| 
— 
O. Box 16 Coraopolis, Pa. 


. «+ Nothing but tubes 


all 
ube Co. representatives ore 


in ‘uncovering u 


THE BABCOCK & WILCOX TUBE COMPANY 
General Offices: Beaver Falls, Pa. 
Plants: Alliance, Ohio, and Beaver Falls, Pa. 


Detroit 26, Mich. Houston 2, Texas." Los Angeles’ 15, Calif. New 16, N. Y. Philadelphia 2, Pa. + St. Louis 1, 
Mo. + San Francisco 3, Calif. + Syracuse 2, N. Y. * Toronto, Ontario + Tulsa 3, Okla, 


* Vancouver, 
Ta-1525 
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PETRO-CHEM 


1SO-FLOW FURNACES 
UNLIMITED 


CAPACITY 
DUTY 


the 
TEXAS 


Bru 


DEVELOPMENT CO., INCORPORATED 


120 CAST STREET. NEW 
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FOAMING is one of the major causes 
of wet steam, an enemy of boiler per- 
formance. It may produce superheater 
deposits, failure of superheater tubes, 
deposits in steam traps and on turbine 
blades, damage to engine heads and 
many other operating difficulties. To 
help prevent them, Bird-Archer now 
offers Concentrol D-10, a new develop- 
ment in foam control. 


HOW IT WORKS This polyalkylene 
glycol compound sharply reduces steam 
bubble surface tension, thus permitting 
coalescence of the steam bubbles. This 
action eliminates carryover of boiler 
water due to foaming. As a result, you 
get dry steam. 


BIRD - ARCHER 


WATER TREATMENT 


TO GET 


CONCENTROL HERE 


New Concentrol D:10 STOPS Foaming 


HOW IT CONDITIONS SLUDGE — 
Concentrol D-10 comes in several dif- 
ferent formulations, some of which con- 
tain a blend of selected tannins which 
condition boiler water sludge and sus- 
pended matier maintaining them in a 
fluid condition. 


Concentrol D-10 is economical and can 
be applied continuously or by slug- 
feeding. It will prove effective in quan- 
tities from .05 to .2 Ib. per 1,000 gal- 
lons of feedwater depending on indi- 
vidual conditions. 


For full details on Concentrol D-10 
and recommendations on your specific 
problem, consult your nearest Bird- 
Archer representative. Or write direct 
to Bird-Archer for further information. 


THE BIRD-ARCHER COMPANY, 400 MADISON AVE., NEW YORK 17, N. Y. 
Philadelphia, Pennsylvania « Chicago, Illinois « Montreal, Canada 
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TYPICAL 
CONCENTROL D-10 
“SUCCESS STORIES"’ 


IN the highly alkaline 
waters of the Southwest, 
where blowdown rates ap- 
proaching 25% formerly 
were necessary to stop 
foaming, the use of Con- 
centrol D-10 has permitted 
non-foaming operation with 
boiler water alkalinities 
over 100 grains per gallon 
and concentrations of dis- 
solved solids approaching 
nearly 500 grains per gal. 
A mill in northern New 
York was forced to tem- 
porarily use a raw water 
of 20 grains hardness 
and containing 30 grains 
of chlorides. The use of 
Concentrol D-10 success- 
fully prevented foaming 
with concentrations over 
550 grains per gallon of 
dissolved solids. 
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When you specify Reision pumps 


you also specify and get Pacific's fast, dependable service 


that keeps your refinery or gasoline plant “on stream” 


Complete Rotating 
Assemt 4 for 2%" 
two-stage pump — order 
received November 9th — 
shipped November 25th 


Complete Factory 

Overhaul on a 4” five- 
stage hot charge pump— 
pump received May 3rd 
- overhaul completed 

and pump shipped 

May 10th 


cot 
Two Chrome Steel 


Impellers (with heat- 
weated and hardened 
impeller wearing rings) — 
received November 


2nd — shipped air freight 
November 6th 


\ 


\ 


Complete Factory 
Overhaul —The 

internal assembly for a 2 
six-stage hot oil pump 
was received June 8th 
overhaul was completed 
and assembly shipped 

June 17th 


An emergency phone 
call at 9:30 p.m. resulted in 
a shaft for a 6” seven-stage 


pump being loaded on a plane 
U M PS : at 11.30 p.m. the next day 


HUNTINGTON PARK, CALIFORNIA 

Export Office 
Chanin Bidg., 122 E. 42nd St., New York 
Offices in All Principal Cities 


PACIFIC’S SERVICE DEPARTMENT is organized to render you the personalized service that keeps your Pacifics “on stream<’ 
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Dacific Pumps inc. 


specify “CATAWISSA” 


Unions and Check Valves 


designed to meet 
Refinery Requirements 


BALL-TO-ANGLE SEAT 


CHECK THESE FEATURES 
HOT-FORGED ... . from solid, rectangular steel bars, Cata- 


wissa Unions are free from sand and blow holes. They will ex- 
pand and contract with the pipe, assuring tight joints. 
THREADS — Catawissa Unions and Valves are supplied with 
either full ACME threads or U. S. Standard V-threads in the 
union nuts and on the female end. 

SEATS . . . in all Catawissa Unions are a 55° angle on the 
female end to a BALL on the male end, assuring a perfect seal 
even when the pipe is not perfectly aligned. Carefully hand- 
ground seats which require no packing are inspected and tested 
under water to assure holding qualities. 


“OILWELL’S” strategically located refinery stock points carry complete lines of Catawissa 
forged-steel unions and check valves that maet the most severe refinery specifications, 


Contact your nearest “Oilwell” representative—to assist you with 
your refinery problems. 


Oit WELL SUPPLY COMPANY 
Branches Serving All Oil Fields 

Executive Offices — DALLAS, TEXAS Division Offices —CASPER, WYOMING 

Export Division Office — COLUMBUS, OHIO... DALLAS, TEXAS 

30 ROCKEFELLER PLAZA HOUSTON, TEXAS... TULSA, OKLAHOMA 

WEW YORK 20, N.Y. LOS ANGELES, CALIFORNIA 


Always 

4 
CATAWISSA STANDARD UNION | CATAWISSA CHECK VALVE 
| 
ae 


are businessmen 
COLD- 
BLOODED? 


OF COURSE NOT! Literally, their normal body tem- 
perature is 98.6—same as laborers, engineers or any other group 
of people. And, figuratively, they’re no more, or no less, cold-blooded 
—as a group. 


We all know unreasonable generalizations can be dangerously 
false. Common sense and on-the-job experience show us the value 
of dealing specifically with ideas, problems—and people. 

Let's not make the big—and costly —mistake, then, of generaliz- 
ing on religious or racial groups. Adopt and carry out these common 
sense principles: 


. Accept—or reject—people on their individual worth. 


. Don’t listen to or spread rumors against a race or a 
religion. 


3. Speak up, wherever we are, against prejudice. Work 
for understanding. 


Published in the public interest by PETROLEUM REFINER 
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Tnsulation failure spells only one thing... extra 


expense. 


Patching and reinsulating means paying for 
labor, materials, and expensive scaffolding. In 
most cases, this extra maintenance expense is 
needless. 


Here's why: 


When you band with rustproof, corrosion- 
resistant MONEL*, your pipe and tower insu- 
lation is up to stay...usually for years on end. 


MONEL banding, band clips, netting, and 
reinforcing wire resist common industrial and 
marine atmospheres; and are as strong as struc- 
tural steel. Yet, despite unusual toughness and 
hardness, MONEL is ductile. It does not work 
harden or embrittle; can be stressed like steel 
... features that make MONEL insulation-re- 
taining bands and wire easy to apply. 

On your next insulating job, insure future 
savings ...use MONEL. 

A note to INCO will bring you full informa- 
tion and a list of distributors. nee. v. s. Pat. om, 


e e e for minimum maintenance 
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the turbine 


Tailored to suit the actual requirements of your 


True centerline supports 
Readily removable packing cases application because of the wide range of permis- 
ae Se sible modifications available to the basic design. 
Sealed governor 

Balanced double-seated valves 
Economical liner type bearings 


These include speed governors, pressure gov- 
ernors, location of exhaust, auxiliary controls, 


fo etc.—all combined with spark-proof and totally 


enclosed construction. Write for fully descrip- 


tive bulletin. 

LLIOTT | STEAM TURBINE DEPT., JEANNETTE, oe 


PLANTS AT 
JEANNETTE, PA * RIDGWAY, PA. * AMPERE, N. J. * SPRINGFIELD, O. * NEWARK, N. J. 
- DISTRICT OFFICES PRINCIPAL CITIES 
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3000 BRICK 
J M-28 BRICK 


JM-26 BRICK OR FIREBLOK 
SiL-O-CEL SUPER BRICK 
JM LW. FIRECRETE 
J M-23 BRICK OR FIREBLOK 
J M-20 BRICK OR FIREBLOK 
J M- 1620 BRICK OR FIREBLOK 
SiL-O-CEL C-22 BRICK 
INSULATING FILLS 
SUPEREX 
INSULATING CEMENTS 
$u-O-CeL Now, you can see at a glance the recom- 
NATURAL BRICK mended insulation for every temperature 
. range, from minus 400F to plus 3000F. 
BanRroc ©.0.0 It’s all on this convenient Johns-Manville 
Thermal Insulation Chart x 18’) 
available for hanging in your office or on 
SUPER 
FIRE-FELT your plant wall. 
®® Each insulation in this group of Johns- 
ASBESTO- Manville products is tailor-made to do a 
| SPONGE specific type of job best. And, as part of the 


MARINITE © 


FELTED 
©©4 Johns-Manville Insulation Service, special- 
pom ists are available to help you with present 
macnesiq@ insulation problems . .. or with those con- 

nected with future plans. 
By having these men select and apply 


Johns-Manville insulations, you will be deal- 
ie ing with men who have grown up in the 

| mae business. You'll find that it will pay, in the 

| a Lit long run, to have these experts help you... be- 

@© © aSBESTOCEL— | cause they have to their credit more man-hours 
©@@ ZEROLITE —~ § of insulation application experience than all 

© PRE-SHRUNK WOOL FELT—~ : other similar types of organizations combined. 


©.©.@ ROCK CORK—F= For your copy of this chart, just fill in and 


© ANTI- SWEAT —T-f mail the coupon below. 


@ BACK UP BACK UP AND EX 
+ 4 Johns-Manville 
FAHRENHEIT Ben 290 
New York 16, N. Y. 


Please send me copy of Johns-Manville Insu- 
lation Chart IN-6D. 


Title 


City 
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Bethlehem Quenched Nut 
Grade 2H, Size Range: % in. to 314 in. 


CHEMICAL COMPOSITION 


CARBON 0.40 MIN 
PHOSPHORUS 0.05 
SULPHUR 0.05 


HARDNESS REQUIREMENTS 


248 TO 352 
24 TO 37 


BRINELL 
ROCKWELL C 


The Bethlehem Quenched Nut has the 
built-in strength required in high-tempera- 
ture, high-pressure bolting jobs. It pays 
its own way by giving top performance 
day after day. 

The Bethlehem Quenched Nut is ideal 
for strenuous bolting applications be- 
cause it is hot-forged. It is not punched 
from a hot bar, but is actually formed by 
forging and extruding hot metal into a 
forming die. 

This results in a nut with a highly- 
refined, tough grain structure—a nut 
sufficiently strong to break any stud or 
bolt on which it is used. It has untrimmed, 
oxidized sides which are resistant to cor- 
rosion, and its ground bearing surface is 
definitely superior to common, machined 
surfaces. 

The Bethlehem Quenched Nut con- 
forms in every respect to Grade 2H of 
ASTM Specification A194. In addition to 
Grade 2H. Bethlehem also stocks nuts in 
Grades 0, 1, 2 and 4. The nearest Beth- 
lehem representative is at your service. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 


Export Distributor: Bethlehem Steel Export Corporation 
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HIGHER PRODUCTION 


BETTER QUALITY 


Operating 500 times a day with no maintenance 
on this surface grinding machine, Rockwood 
Ball Valves again out-perform all other makes 
of valves. 

Picture above shows man opening the Rockwood 
Valve that controls the flow of the “coolant” on 
grinding wheel. The Rockwood Valve allows a 
full volume of water on the wheel giving it 
longer life and making it possible for the opera- 
tor of this machine to produce better quality 
products. Because of the leak proof service, 
full round flow, and quick opening and closing 
features of the Rockwood Valve, production is 
almost doubled. 

Chief engineer of maintenance at Remington 
Rand, Inc. says, “Until we used Rockwood Ball 
Valves, we were replacing or repairing our old 
valves at least once a week. Rockwood Valves 
have operated without maintenance for over 
a year.” 


Rockwood Ball Valves are today giving this same 
type of outstanding service in oil refineries, food, 
paper, textile, chemical and rubber plants, etc. 
Available in bronze in all pipe sizes from 12” to 
2”, for 300 p.s.i. working pressure. 

7 good reasons why Rockwood Valves are 

your best buy! 1. Full round open area — no 

turbulence in fluid stream. 2. Leak proof after 

continued use. 3. New floating ball — resists 

pitting, scratching and abrasion. 4. No exposed 

seating surface, in open or closed position. 

5. Easy to open or close under full pressure. 

6. Installed in any position. 7. Quarter turn 

(90°) opening and closing valve. 

Send for bulletin V-4. 
Distributors in all principal cities. 
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Tough Job = 


Hts a 


on paper ! 


Visco 24-Hour Field Service is a tough job — on 
paper. Visco men are actually on call 24 hours a 
day to handle any oil field or refinery emergencies 
. +» but, we have found that where Visco Emulsion- 
Breakers are on the job, treating difficulties are 
so rare that Visco Field Service Men can almost 
always plan on a good night's sleep. 

If your treating has been an all-hours headache, 
better switch to the blue Visco barrels ... no 
knockout drops in them, but efficient, economical 
emulsion-breaker performance around the clock, 
year after year. Call Houston, CAPITOL 7300, 
collect, for Visco action, now! 


VISCO PRODUCTS COMPANY 


INCORPORATED 
City Netionel Bank Building Houston 2, Texas 
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LOE... CONSISTENTLY EFFICIENT DEHYDRATING AND DESALTING CHEMICALS 


worker 


Petroleum Re finer 
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29, No a 
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etreco 
esalting 
/ 


assures maximum salt removal 
which 
results in 
these operating 
advantages... 
Less crude furnace plugging 
Less heat exchanger plugging 
Less corrosion in topping unit 


These operating advantages directly benefit the topping unit, gaining 
An increased service factor 


Higher temperatures to the tower 
Higher charging rates 
Longer runs 
Also benefited is the cracking unit, mainly by 
Less plugging in the reduced crude furnace 
This benefits the unit by permitting 
Higher temperatures from the reduced crude furnace 
Longer tube life, fewer replacements 
Longer runs 


PETRECO MAKES SURE THAT YOU GET THE BENEFITS OF 
MAXIMUM SALT REMOVAL BY MAINTAINING A SERVICE 
ORGANIZATION WITH PERSONNEL, FACILITIES AND 
KNOW-HOW UNEQUALLED IN THE DESALTING FIELD PETROLEUM 5121 South Wayside Drive, Houston 1, Texas 

If you are charging salty crudes, and looking for some short cuts RECTIFYING 648 Edison Building, Toledo 4, Ohio 
COMPANY 


to more economical operations — get in touch with 520 Weer Sinth Sweet, Los Angeles 14, Calll, 


SPECIALIZED PETROLEUM PROCESSES | DEHYDRATING 
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MULTI-PASS FIXED TUBE SHEET EXCHANGER 


Western Heat Transfer Equipment plays “hd 
an important role in general chemical — 


processing. Close attention to detail and f A MA HEAT EXCHANGERS 


specification, from design to installation, 
is the prime consideration in the manufac- 


Manufactured by 


ture of all Western equipment. Refineries, = 
chemical processing plants and pipe lines : WESTERN SUPPLY COMPANY 


P.O. BOX 1888 TULSA, OKLAHOMA 
throughout the world depend on Western's 
economical, uninterrupted service. 


SAN FRANCISCO REPRESENTATIVE TRIDENT ENGINEERING CO 
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issue of PerroLeuM REFINER includes a 
section devoted to instrumentation and process control. 
The section is by no means a comprehensive treat- 
ment of present day instrumentation practice, but 

consists instead of sev- 


eral articles on instru- 
Instrumentation 


mentation subjects judged 
And Process Control to be of high current 
interest. 

\n article on the standardization of symbols 
for instrument flow diagrams has special impor- 
tance because of the real savings in time and effort 
that can result from the widespread adoption of 
such a system. A series of articles on area-type 
flow metering is initiated with this issue. The 
series will discuss a number of process plant appli- 
cations for which this type of equipment is well 
suited, and will provide information for the selec- 
tion and rating of these meters. An article dealing 
with the basic problems encountered in the ac 
curate measurement of the temperatures of high- 
temperature gas and vapor streams is considered 
timely because of the increasing commercial im- 
portance of such measurements. 

Articles touching on the philosophy of process 
plant control and instrumentation and giving some 
details of equipment designs for graphic panel type 
installations are much in evidence here. Automatic 
remote control instrumentation systems are not 
new in basic principle, as some of the authors have 


noted. However, rapid progress is just now being * 


made in the application of some of these old ideas. 
A variety of new compact apparatus designs have 
been worked out to allow the assembly of graphic 
panel type control boards in practical sizes. In the 
past year instrument men with engineering com- 
panies and instrument manufacturers have been 
engaged in an intensive effort to develop these 
new designs, though much of their basic work 
goes back several years. The trend in this direction 
has been remarkable. When the article, “Process 
Control by Graphic Panel,” appeared in PetroLeum 
ReFiner in October, 1949, most plant men were not 
too actively interested in graphic panel instru- 
mentation even though they already knew quite 
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well the fundamental principles of such systems. 
This situation has changed markedly in the last 
several months. Just now almost any casual dis- 
cussion between two or more instrument men 
swings quickly enough to the advantages and dis- 
advantages of pictorial representation on the con 
trol board of the things that take place in the plant 
process equipment. 

The writer of the October article, Dave Boyd 
of Universal Oil Products Company, has been 
active in applying graphic panel systems to proc- 
ess units designed by his company, as have other 
engineers and other companies concerned with 
similar projects. Several of these new process 
plants have received widespread publicity, with 
special emphasis upon the interesting graphic panel 
control boards. After all, the control room is the 
show place of the average process unit, and it is 
not too surprising that instrument men generally 
have acquired a newly awakened interest in graphic 
panel systems. The interest isn’t limited to these 
specialists, however, since the plant operators and 
managements have been quick to grasp some of the 
advantages and improvements possible with the 
new systems. 

Even though there will be a lot of cases where 
graphic panel systems can not be easily justified, 
there seems to be no doubt that these principles 
are going to find increasing use. Careful design 
and wise choice of the cases where the graphic 
panel systems are really suitable should provide 
real improvements in plant operation. 

An interesting note is the value placed by the 
management of some of the plants having these 
new control boards upon the advertising benefits of 
an easily comprehended control board. 

The intensive development programs now in 
progress have established beyond question the 
practical utility of appearance improvement, of 
functional arrangement of control apparatus, and 
of related intangible values. Work along these 
lines in reality is just now getting under way. The 
near future promises marked improvements in 
most phases of process instrumentation and control. 
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Have You a Gasoline 
Additive Problem? 


Let a Du Pont Field 
Laboratory Help You 


Wherever your refinery is located, there is a 
Du Pont Field Laboratory within easy calling 
distance. It is staffed and equipped to deter- 
mine the additive needs of your fuels—and to 
recommend the most effective and economical 
methods of meeting them. 

Each Laboratory is prepared to work with 
you in the use of Du Pont's complete line of 
gasoline additives—Tetraethyl Lead Com- 

munds, Antioxidants, Metal Deactivator and 
Byes. This service includes: 


@ Induction period evaluations and gum tests 
to determine antioxidant and Metal Deacti- 
vator response. 

@ Antiknock ratings to check TEL suscepti- 
bility of blending stocks and octane num- 
ber of finished gasolines. 

@ Color determinations for dye studies. 

@ The many standard gasoline inspection 
tests. 

@ Other assistance in the use of additives. 


These Laboratories are ready not only to 
assist in the use of Du Pont Additives, but to 
check your own laboratory findings as well. 

So, when you have a gasoline additive 
: problem, let the nearest Field Laboratory 
{ make the necessary recommendations from 
Du Pont'’s complete line of 


gasoline additives. Just call your 
Petroleum Chemicals repre- 
sentative or write the near- GU POND 
est District Office listed below. 


Better Things For Better Living 
Through Chemistry 


Petroleum Chemicals 


LOOK TO DU PONT FOR Ail OF Tetraethy! Lead Compounds (Aviation Mix— Motor 
YOUR GASOLINE ADDITIVES Mix) . . . Antioxidants . . . Metal Deactivator . . . Dyes. 


E. 1. DUPONT DENEMOURS & COMPANY (INC) § District ( 


Pet 
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BOX 


MAN WANTED: Exceptional opportunity for ad- 
vancement in growing concern producing, refining, 
and marketing petroleum products. Applicant must 
provide his own tools or their equivalent, $34,000. 
Address Petroleum, Box 1950. 


Is THE petroleum industry there is $34,000 back 
of each worker’s job, and W. Alton Jones, presi- 
dent of Cities Service Company, recently used the 
imaginary advertisement above to illustrate some 


of the factors involved in the oper- 
Supplying ation of an oil company. Writing 
The Tools 


in his company’s publication, “Serv- 
ice,” Jones pointed out that “some- 
one must supply the tools.” 

Of course, there aren't many jobs that are de- 
pendent upon the worker supplying a kit of tools 
worth $34,000. Instead, “The American custom is 
for management to induce someone who has saved 
to join in an enterprise by investing his savings 
in tools and facilities so that management can 
assemble workers and get on with the task of 
producing something people want.” 

“Tools play an important part in the American 
way of life! It is estimated that tools do 90 percent 
of the job of American industry. They have made 
possible the reduction of hours of work and the 
increase of hourly wages. Since 1900 the nation’s 
work energy output has multiplied from 57 billion 
of horsepower hours to more than 350 billion. 
Tools are responsible.” “Again, since 1900, the 
American worker, to the amazement and envy of 
the entire world, has added 605 hours more of 
leisure each year. Machines, through mass pro- 
duction, have taken on their iron shoulders these 
600, hours—15 forty-hour weeks!” 

“What of tomorrow? Economists warn us that 
we are in danger of diminishing the supply of this 
tool money, of risk capital. When a government 
requires 30 percent of the income of its people, it 
is clear that there is not so much free money left 
with which to buy tools. At the same time, heavy 
taxation makes more difficult the job of getting 
profits out of the operation with which to pay the 
rent on the tools. We have driven down the wages 
of the tool dollar from 8 to 6 to 3 and 2 cents a 
year, while increasing ot of proportion the wages 
of labor. Without the free flow of tool money that 
we have enjoyed in the last half century, the pros- 
pects are not so good for a continuation of less 
hours of work, higher rates of pay. 

“A worker so dependent upon tools should cul- 
tivate the good-will of the man—and not overlook 
the woman—who makes the job possible. The care 
and feeding of the investor should be home work 
and marked ‘must.’ We should rejoice when the 
customers do so well by our products that the 
tool-provider gets an extra penny or so in rent for 
his tool dollar. We should watch his health closely, 
because we are in reality watching our own. 
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“That is, unless we want to slip back to the 
days when the worker furnished his own tools 
and the hours were long and arduous and the pay 
near the subsistence level.” 


Asx TAUB, in the February, 1950, issue of 
Scientific American, presents ideas that may be well 
known to gasoline engine designers and some oil 
industry men who work in the field of fuels and 

lubricants. His ideas, how- 
High Compression, ever, are quite new to most 

engineers and executives in 
Low Octane oil refineries. 

Taub, an independent 
consultant on automotive design, says that modifi- 
cations to present engines will allow compression 
ratios of at least 10-to-1 with 78 to 84 octane fuels. 

He offers several possible mechanical arrange- 
ments. Elimination of the poppet-type exhaust 
valve from the engine combustion chamber is their 
principal object. This valve operates at cherry-red 
heat and is largely responsible for the high-octane 
fuel demands of conventional high compression 
engines, Certain engines now used in Europe and 
in a few specially developed racing machines 
utilize slide valves, rotary valves, and other parallel 
schemes to allow high compression with presently 
available fuels. Taub contends that there is no 
good reason why our automotive industry cannot 
work out designs with quite reasonable octane 
number requirements and yet still achieve the ad- 
vantages of high-compression. He says, too, that 
the majority of manufacturers must modernize 
their engine shops in any event—-that their invest- 
ments in tools have long ago been paid-off by high 
production of engines that have varied little in 
basic design in the past twenty years or so. 

The oil industry is spending great sums on re- 
search that proposes eventually to produce higher 
octane fuels in the volumes necessary to meet the 
planning of automobile manufacturers. New plant 
investments required to produce these better fuels 
will be tremendous. They will many times exceed 
the possible cost of tooling engine shops for the 
production of modified engine designs. Yield of 
motor fuel from a given volume of crude oil is 
greater at a lower octane level. While the design 
of engines is primarily a problem for the automo- 
bile manufacturers, the heavy expenditures in pros- 
pect for refiners certainly justifies thorough in- 
vestigation of any alternate route to higher engine 
efficiencies. The precise degree of improvement 
which can be obtained by modifications in engine 
design should be clearly established. It seems 
clear enough that refiners must insist that any 
such opportunities be utilized to the maximum, 
since the savings in both plant and crude oil re- 
quirements can be enormous. 
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Why are Oil Refiners standardizing 
On Hartzite Cooling Tower Fans? 


This is significant: Since 1941, thousands of 
Hartzite plastic fans of 10’ to 22’ diameter have 
been installed in oil refineries, and not one has 
failed for any cause except obvious abuse. 


No wonder oil refiners are standardizing on 
the Hartzell cooling tower fan! 


The Hartzite blade is not only extremely re- 
sistant to vibration and shock damage, but also 
practically impervious to weathering and the acids 
and alkalies found in oil refining. It stands up 
unusually well against abrasion. 


Where the Hartzell cooling tower fan has been 
tried it has been specified regularly on following 
towers by the same user. Practically all the re- 
liable cooling tower builders specify it, many of 
them exclusively. 


This fan solves one of the most irritating and 
costly problems of the industry. We invite you 
to clip and mail the coupon below for full in- 
formation, or drop us a line. And remember — 
new tower or replacement, insist on Hartzell fans, 
3’ to 22’ diameter. 


‘me «oh | 
SEND Hartzell Cooling Tower Fan information to me. HA RT / 


Compony 

ttn PROPELLER FAN CO. 
City & Stote DIV. OF CASTLE HILLS CORP. 


PIQUA, DEPT. J OHIO at 


PROPELLER.TYPE FANS AND BLOWERS—ROOF VENTILATORS—UNIT HEATERS © ENGINEERING OFFICES IN PRINCIPAL CITIES 
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@ EXCERPTS FROM THE R-S BOOK OF EXPERIENCE © 


€ 


Sectional view shows bevel- 
led vane of R-S Valve firmly 
seated at angle. A 
metel-to-metel seat gives 

y ial shut- 
off in many cases. Manvel or 


can be obtained with « rubber 
seat. Under pressure, due to the 
angle of closure, the 
rubber yields both redially and 


HANDWHEEL TURNS 
velve vane te insure positive 


OPEN OR CLOSE VALVE 


This quick closing feature is an important consid- 
eration in water pumping operations as illustrated 
above or any application where a battery of syn- 
chronous driven pumps discharges into a common 
header. 
Normal procedure when starting a pump is to 
shut off the discharge valve until the pump has 
gained the desired speed. The valve is then opened 
gradually. Since it requires only a few seconds of an 
operator's time, this important operation is not 2 
Burned-out motors at start-ups can be practically [~~ 
eliminated. 
R-S Valves show substantial savings in pump- 
ing power due to low pressure drop. Consider 
also the compact design, light weight and self- 
cleaning features. 
Consult with your local R-S representative. 
Look for the address and phone number listed ; &§ 50-petad 
under “R-S Products, Valves” or write direct. 2 volves is just 


off the press. 
Ask for it! 


R-S PRODUCTS CORPORATION 
Wayne Junction - Philadelphia 44, Pa. 


if 

& 

Drip tight or bubble tight closure 

: 

2 shut-off 

— 

7 
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Cleaning any 
job . 


SMALL TUBES 


Short-bodied air-driven motor with 
flexible holder and scraper head, for 


curved tubes. This head for soft, 
scale, or gummy, i 


LARGE TUBES 


Use the Lagonda 1 100 Series cleaner, 
favorite on still tubes since it was 
first developed. Ball bearings at both 
ends take up thrust both ways. Posi- 
tive lubrication at front bearing as 
well as rear. All in all a motor that 
has reserves of power to handle 
the coughest coke with an assort- 
ment of cutter heads adapted to any 
condition. Write for the Refinery 
Tube Cleaner Bulletin. 


light 


oily deposits. 


Long flexible holder with expanding 
brush, for light deposits in curved tubes. 


Long-bodied motor with universal joint 
and single-pin head, as used in straight 
tubes. 


ead for heavy deposits. 


is 


Flexible holder and circular brush 
on air-driven motor, as used in 
cleaning curved tubes 


Long-bodied motor with direct-connected 
scraper head, for straight tubes. 


Water-<driven motor. This motor can be used 


—s with all the attachments shown here. 
Expanding brush, flexible 
holder, for curved tubes. 


id 


ELLIOTT COMPANY 


Lagonda Division 
SPRINGFIELD, OHIO 


| DISTRICT OFFICES IN PRINCIPAL CITIES 


TUBE CLEANERS FOR REFINERIES 


Small, long-bodied motor, tlexible 
holder, with scraper head. 


Threaded cone cutter, flexible holder, 
tor small straight cubes. 


The above cleaners fully 
described in the Small 
Tube Cleaner Bulletin. 
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| operations in 1949 were 
curtailed substantially as crude runs and 
output of U.S. refineries dropped sharply 
from the peak levels of 1948. This was 
in reflection of the failure of petroleum 
consumption to continue its usual in- 
crease, and by the discontinuation of 
large additions to refined product stocks 

While some of the ground lost is ex- 
pected to be regained this year, pros- 
pects do not indicate that 1950 refining 


CONSUMPTION of petroleum 
products last year failed to con- 
tinue its upward rise which appar- 
ently had become a trend and, as 
a result of this and other factors, 
1949 refining operations were cut 
back. The U. S. again appears to 
have adequate refining facilities, 
what with the nationwide building 
program which has been brought 
about in quick time greatly ex- 
panded facilities. 


Refinery Output Likely 
To Continue Below Record Level 


activity will equal that of 1948. The 
U.S. Bureau of Mines forecase estimates 
that a daily average of 5,452,000 barrels 
of crude will need to be run to stills by 
refining plants during 1950. This would 
be 128,000 barrels per day more crude 
than charged to stills during 1949, but 
would be 97,000 barrels per day less 
than put through refineries in 1948. How- 
ever, should abnormally cold weather 
be experienced next winter, runs would 
have to be increased above the Bureau's 
estimate to supply enough heating oil 

Last year’s decrease in refining opera 


tions was the first decline since 1942, 
and one of the few in the history of the 
industry. A total of 1,943,254,000 barrels 
of crude was processed in refinery stills 
during 1949, which was 87,416,000 barrels 
less than in the preceding year. The 
processing of this quantity of crude by 
refiners resulted in the establishment of 
a daily average crude runs to stills for 
1949 of 5,324,000 barrels, which was 
225,000 barrels less per day than the 
5,549,000 barrel daily average in 1948. 

However, a very substantial portion 
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345 000.000 —— ato ct 
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182.$00.000 
i924 1926 1928 1930 $22 19 1936 1938 1940 1942 1944 1946 1948 
1925 192? 1929 193) 1933 1935 1937 1938 194) 1943 
(All Figures In Barrels) 
= = == = 
Annual | Annee! Daily Daily 
YEAR Total Average YEAR | Total Average YEAR | Total verage YEAR Total Average 
1918 | 326,025,000 893,200 | +1926 | 779,264,000 | 2,135,000 | 1934 | 895,836,000 | 2,453,800 | 1942 1,334,103,000 | acea ae 
1919 361,520,000 990,500 | 1927 | 828,535,000 | 2.270.800 | 1935 965,790.000 | 2.646.000 | 1043 1,429,738,000 | 3,917,000 
1920... 433,915,000 1,185,600 1928 | 913,295,000 | 2,495,300 1936 1,048,570,000 919,000 1944 1,665,684,000 | 900 
1921 443.363,000 | 1,214,700 1929 7,708,000 | 2,706,100 1937 1,183,440,000 3,242,000 1945 1,719,534,000 } 4 711,000 
1922 | 500,706,000 | 1,371,800 | 1930 | 927,447,000 | 2,541,000 | 1938......| 1,165,016,000 | 3,191,800] 1946 4 
1923 | 681,238,000 | 1,592,400 1931 894,698,000 | 2,451,000 1930 1,237,840,000 391,000 1,852,244, 
19% | 643,719,000 | 1,758,800 1932 | 819,997,000 | 2,240,400 1940 1,204,283,000 536,300 2,030,670, 
1925 | 730,920,000 | 2,027,200 | 1933 861,254,000 | 2.359.600] 1941. 1,409,192,000 | 3,860,800 | 1949.. 1,943,254,000 | 5,324,000 
1950 Eat 1,990,000,000 | 5,452,000 


Seurce:—U. 8. Bureau of Mines, except for latest year which has been calculated from Bureau statistics for first 10 months and 
American Petroleum Institute weekly reports for the last two months. 
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of the decline in crude runs can be at- 
the 
refined products stocks were increased 
in 1949. The crude 
processed by plants in 1948 resulted in 
the addition of 218,000 barrels per day 
to refined products inventories, but in 


tributed to reduced rate at which 


record volume of 


1949 these stocks were increased by 
only about 25,000 barrels daily. 

The U. S. again appears to have 
adequate refining facilities, daily capacity 
at the end of 1949 totaling 6,572,000 
barrels in contrast with 6,076,000 barrels 
a year previous. The gain in capacity, 
coupled, with the reduction in runs per- 
mitted plants to again resume a normal 
operating pattern. Whereas refineries in 


December, 1948, were operating at the 
abnormally high rate of 94.2 percent of 
capacity, they were running at a normal 
82.5 percent of capacity in December, 
1949. Most of the increased refining ca- 
pacity was installed in the East Coast 
and Texas Gulf Coast districts, daily 
capacity of the former advancing by 
141,000 barrels while the latter was gain- 
ing 136,000 barrels 


Refinery Production of Major Products and Percent Yield 
- from Crude Run at U. S. Refineries 
> Results in December and Year, 1949, compared with same periods in 1948 and 1941. 
; Figures are from Bureau of Mines except that November and December, 1949, are 
‘ estimated with aid of A.P.|. weekly bulletins. 
$ (THOUSANDS OF BARRELS) 
2 %& Diff. Dift 
ITEM 1941 1948 1949 4-49 “49 
*Casoline 
Production, December 61,640 74.229 66,621 + 10.2 
Daily Average) 2 394 2.149 + 8.1 10.2 
Percent Vie'd from Crude 5.7 416 96 
Production, Whole Year 671,110 SOHO) 844.070 + 5.7 
Daily Average) 1,839 2.445 2,313 + 54 
Kerosine 
Production, December 10.851 10.569 + 2.6 
Daily Average M1 + 4 
Percent Vield from Crude 6.1 63 
Production, Whole Vear 121,853 | 102.133 + 40.7 16.2 
Daily Average $33 280 + 407 15.9 
Distillate Fuel Oil: 
Daily Average Crude Runs Production, December 17,142 4.274 $2,124 + S74 6.3 
Te Months (Daily Average ASS 1,106 1.036 + 874 63 
bad is By Percent Vield from Crude 13.7 19.2 19.1 
Production, Whole Vear 180.177 40,726 + 10.5 
dal “Ty + l 10.3 
MONTH 1949 1948 Daily Average Me 
| Residual Fuel Ot: 
January | Production, December $1,127 40.276 37.540 + 20.6 68 
February 5 480), 000 379.800 Daily Average) 1004 | 1 204 1201 + 20.6 68 
Mas 5.383.200 | 5.287.200 Percent Yield from Crude 22.6 2.3 
\pr | Production. Whole Year M2367 | 466.141 424,004 + 23.9 9.0 
Ma 195.300 | 5.067.901 Daily Average) 938 1.274 1,162 + 23.9 58 
lune 162.000 631.700 
July 172.800 600. 500 Lubricants: 
\ugust 241.400 Production, December 4.034 + 5 7.6 
September 100 Daily Average 115 130 + 7.6 
October hy | 00 Percent Vield from Crude 28 24 
vovem ber | 5.662, 100 Production, Whole Year 19,539 45,134 + 42 12.2 
wr daily Average 108 124 + 142 120 
Source U.S. Bure a { Mines except for * Production includes straight run, cracked, and natural blended at refineries. Vield 
ast two months of 149 indicates percent of crude runs made into straight run and cracked gasoline 


Crude Runs to Stills in U. S. Refineries and Percent of Refinery Capacity Used by Districts, December and 

Years 1941, 1948 and 1949 

Runs from Bureau of Mines, except November and December, 1949, from American Petroleum Institute: Capacities from American Petroleum Institute 
(THOUSANDS OF BARRELS) 


CRUDE RUN DURING YEAR 


CRUDE RUN IN DECEMBER REFINING CAPACITY AND USE 
IN DECES 


EMBER 
Total Ameo Daily Average Rus Daily Average Run 
During Dering Meath Percent Capacity Dermg Year 

Daily Capacity Used - 

* % 

Dec Dee Dec. Dif Dee, Dee. Dee. Dee. Dee. Dec. Dee. Dee. Dee. Di 
190s 49 1941 1948 1969 194) 1909 1941 1945 1949 1941) 1948) «1999 "4849 
Appalachia 4,575 +07 0.7 Its 174 15S 193 193 85.1 53,499 57,637 56,57 147 157 155 13 

District No. 1,145 125 11s S16 77.1 M317 91 
District No. 2 Lomo 72 fs 75 105.9 3 21,320 5s 103 
Ky 22.07% 20,245 Os 712 way 776 1015 $32,233 613 + O06 
Kane, M W711 13,385 437 432 4ts 497 53¢ S33 87.9) 165,249 44 62 
Texas Inland 4,761 6,029 23 Ise 65 277 70.2 45 70.0 80,909 183 217 
Texans Chall Comat 13,019 410m 1,004 1468 1328 LIT) 14466) 79 WIS 1284 TA 
Leumana Gulf Coast 4,025 14,087 Os 452 i72 45s 2.4 112.7) 159,223 149 07 
Ark.. and La. Inland 2,613 2.328) 111 5 S66) 29,759 75 
Rocky Mountain 5,451 137 235) 672) S66) 774 50,631 2 &5 
District No. 3 “43 733 48 13 2 
District No. 4 ‘723 + 121 71 179 Mo 55,028 150 165 + 10.0 
Cahfornia 17 805 ™ 25, lor 574 787 «(1.081 «1,066 729 82.7 76.0 213,133 310,185 320,393 S78 + 35 
Total United States) 124,085 177.535 168,104 48 5422 4047 572 M2 82.5 1,400,192) 2,000,470 1,043,254 3.881 5.540 5,324 41 
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CoPPER ALLOY BULLETIN 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


Prepared by Bridgeport Brass Company 


Headquarters for BRASS, BRONZE, and COPPER 


Controls to Lengthen Life 


of Condenser and Heat Exchanger Tubes 


Although the selection of the correct 
alloy for tubes in heat exchangers is of 
vital importance, especially under cir- 
cumstances which produce highly cor- 
rosive conditions, the protection of 
these tubes from foreign matter and 
during storage is also essential. 

The information listed below, al- 
though previously published in separate 
articles in the Copper Alloy Bulletin, 
may provide a speedy check list for the 
engineer looking for ways of increasing 
tube life. 


Suggested Record Form 

Accurate records provide valuable 
information when the time comes for 
retubing of equipment. They are also 
of great value in analyzing reasons for 
premature failure. 

1. Length of time tubes have been in 
service. 

2. History of tube performance in 
this condenser and adjacent ones. 

3. Type of condenser. 

4. Temperatures, velocities, and pres- 
sure. 
5. Elevation of condenser in relation 
to intake. 

6. Operating schedule. 

7. Frequency of cleaning and type of 
debris found. 

8. Evidence and nature of pollution. 

9. Location of condenser and nature 
of cooling water. 

10. Composition of cooling water. 


Controlling Foreign Matter 

Since foreign matter is partly re- 
sponsible for damage and corrosion, it 
is obvious that its entrance into the 
heat exchanger should be prevented in 
so far as possible by: 

1. Long intake tunnels or channels 
which allow much foreign matter to 
settle out before it reaches the con- 
densers. 

2. Baffles in intake tunnels which are 
an effective means of keeping floating 


debris from entering the plant. 

3. Stationary and rotating screens, 
which are desirable for keeping out 
such foreign matter as stones, shells, 
cinders, etc. 

4. Dredge channel and keep intake 
tunnel clean. 

5. Use screens fine enough to prevent 
debris from entering the condenser 
tubes. 

6. Clean out water box, keep paint 
intact. 

7. Clean out tubes regularly with 
high pressure air or water applied at 
the exit end. The pushing of rubber 
plugs through the tubes is also effec- 
tive. Do not use wire brushes. 

8. Flush tubes with clean water when 
possible. 

9. If troubled with marine growth, 
investigate possibilities of using chlo- 
rination. 

Cleaning Methods 

Cleaning methods for heat exchange 
tubes vary from plant to plant and 
generally fall into the categories listed 
below: 

A. Manual or mechanical methods for 
removal of silt, slime, debris and 
large fouling organisms. 

1. Hand removal of debris and “rod- 

ding”. 

2. “Shooting” rubber plugs, brushes 

and scrapers. 

3. Jetting with water or water-air or 

water sand. 

4. Drying with hot air. 

B. Control of fouling or deposits 
1. Screening 
2. Chlorination 
3. Increasing water velocity 
4. Heating the water 
5. Changing salinity of the water 
6. Lowering water oxygen content 
7. Poisoning with various poisons 


C. Methods of scale removal 
1. Inhibited acids 


BRIDGEPORT BRASS 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN. 
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2. Bases 
3. Flexing of tubes 
4. Thermal shocking 


Storing Tubes 

Damage to tubes in storage is not un- 
common. The following suggestions 
may help: 

1. Keep tubes in cases, flat until 
ready for use—don't stack high enough 
to crush bottom cases. 

2. Select a dry, protected storage lo- 
cation not subject to extremes of hu- 
midity and temperature. 

3. Avoid outdoor storage especially 
where there is dirt, smoke, soot, and 
corrosive fumes. 

4. If cases become watersoaked, both 
the cases and tubes should be promptly 
dried out. 

5. When ready to use, remove tubes 
from cases carefully. 

6. If stored in racks, tubes should be 
properly supported. 


Checking Vibration 

Excessive vibration of tubes can lead 
to corrosion fatigue cracking. In old 
heat exchangers vibration has been re- 
duced by: 

1. Using more tube support sheets. 

2. Wedging pieces of wood or flat- 
tened tubing between the rows of tubes 
affected. 

3. Making sure that all equipment is 
running smoothly and by avoiding 
critical operating speeds of turbines, 
pumps, etc. 


Selection of Alloys 

Bridgeport’s corrosion laboratory can 
be very helpful in the selection of the 
alloy which will stand up best under 
present operating conditions. The im- 
portance of trying out samples of vari- 
ous condenser tube alloys under actual 
operating conditions cannot be over- 
emphasized. Today’s more severe op- 
erating conditions often call for better, 
more corrosion resisting alloys. For ex- 
ample, Admiralty must often be re- 
placed by Aluminum Brass or Alumi- 
num Bronze or Cupro Nickel in order 
to obtain satisfactory service life on the 
eastern seaboard. Call our nearest 
branch office for help. ; 
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new fluid 
Cat Crackers 


. ++ these new cat crackers are adding over 2 million 
gallons of high octane motor fuel per day! 


The trend towards heavier feed stocks has given great 
impetus to the selection of Filtrol Catalysts in both exist- 
ing and new cat crackers because of Filtrol’s markedly 
lower “make-up” cost. 

Filtrol catalysts are characterized by minimum costs 
and maximum production—optimum product distribution 
—high controlled activity—low attrition losses—plus excel- 
lent regeneration characteristics—all factors in Filtrol 
catalyst leadership. 


FILTROL CORPORATION 


CATALYSTS ADSORBENTS + DESICCANTS 


"Reg. U.S. Por. OFF Plants: Vernon, California, and Jockson, Mississippi 
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Refinery and Other 
PLANT CONSTRUCTION 


Above is construction scene token at Standard Oil Company (Ohio's) Limo, Ohio, plant. This project, part of which was completed lote lost fall, 


was a large one involving the expenditure of many millions, and is typical of the huge expansion program thot has characterized the refining branch 


Pontiac and Chicago 
Plan Petrochem Refinery 


Approximately 5000 barrels of gaso- 
line daily, 10 million pounds of ethylene 
oxide a year, and 60 million pounds a 
year of ethylene glycol is the potential 
capacity of a new $15 million refinery 
and petrochemical plant being planned 
and designed by Pontiac Refining Com- 
pany and The Chicago Corporation for 
Corpus Christi, Texas. Other chemical 
products on which preliminary planning 
has been started are butadiene, ammonia, 
ammonium sulphate, ethylene dichloride, 
butyl-alcohol, polyethylene and a “super- 
octane blending agent,” the nature of 
which has not been disclosed. 

Completion of the plant is scheduled 
for mid-1951. During the war it was 
opérated as a 100-octane gasoline re- 
finery for the government by Great 
Southern Corporation before the acquisi- 
tion in December by Pontiac and Chi- 
cago which bought it for $765,000 as war 
surplus. Original cost was $8.5 million. 


Phillips Oil Plans 
Venezuela Wax Plant 


The first plant commercially to pro- 
duce high-grade wax in Venezuela will 
result from an agreement between Phil- 
lips Oil Company, wholly-owned sub- 


sidiary of Phillips Petroleum Company 
and the Venezuelan government to con- 
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of the oil industry for the past several years. 


struct and operate a modern refinery and 
wax plant in eastern Venezuela. All wax 
now consumed in the country is im 
ported. Source of the supply for the 
eg: will be Phillips’ production in its 
San Roque field, located on a 130,000-acre 
concession in the state of Anzoategui. 

More than two million pounds of high 
grade wax per year is to be manufac- 
tured by the plant. It is expected to be 
in operation in 1952. A major portion of 
Phillips’ present crude oil production in 
Venezuela is said to contain a relatively 
large amount of wax 


Fullerton Oil Builds 
Snyder Gasoline Plant 


A refrigerator-type natural gasoline 
plant with a daily capacity of 40,000 mcf 
will be erected immediately by Fullerton 
Oil Company, two miles north of Snyder, 
Texas. Contract has been awarded to 
Hudson Engineering Corporation. The 
plant will be the first in the new Kelly 
pool, in the northwest one-fourth of sec- 
tion 249, block 97, Houston and Texas 
Central Railroad Company survey. Com- 
pletion is planned for July 

Magnolia Petroleum Company is prin- 
cipal leaseholder in the immediate area 
of the plant. 


For Construction ‘‘Box Score”’ 
Tabulation see page 87 


A Gulf Publishing Company Publication 


Sun Cat Poly Contract 
Awarded to Catalytic 


Catalytic Construction Company has 
been awarded a contract by Sun Oil 
Company to double the capacity of the 
cat polymerization unit at the Toledo, 
Ohio, refinery. The existing equipment, 
constructed in 1940, consisted of 24 re- 
actors with a reserve structure area for 
the 24 cases to be added under the new 
contract. The existing cases and those 
to be installed are designed by Sun. The 
48 cases will have a capacity of 5000 
barrels per day of mixed butanes butyl- 
enes charge 

This added capacity will be required 
when the $20 million refinery expansion 
in the Toledo plant is completed this 
spring. Catalytic Construction Company 
is also the contractor for this project 
which features a quadruple reactor 
Houdriflow unit with a cat cracking ca- 
pacity of 28,000 barrels per day. 


Opens Methanol Facilities 


The opening of new bulk terminal 
facilities at Carteret, N. J., for distribu- 
tion of methanol is announced by the 
chemical division of Celanese Corpora- 
tion of America. Methanol is sonnent 
at the company’s plant at Bishop, Texas, 
and shipped by tanker from nearby Cor- 
pus Christi to the New Jersey terminal. 

This is the second in a series of tanker 
movements of industrial organic chemi- 
cals to large markets in the northeast by 
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Cushing, Okla. Installation of 
Foxboro dp Cells by Shell Pipe 
Line Co. hese differentia! 
pressure transmitters are so 
compact and light in weight 
that they can be installed close 
to the orifice with short lead 
lengths. No condensing cham- 
bers or seal pots are used. 


NEW * REVOLUTIONARY * MERCURY-LESS 


FOXBORO 
DIFFERENTIAL PRESSURE CELL 


Now you can simplify many 
troublesome flow problems... 
especially those where corro- 
sion is a factor or the use of mer- 
cury is objectionable. This 
unique flow measuring device 
is accurate, easily calibrated, 
cand widely applicable, and it 
weighs only 20 lbs. The Foxboro 
dp Cell offers a combination 
of advantages that no other 
type of flow measurement can 
uplicate. 

Foxboro d’p Cell oper- 
ates on the highly-accurate 


force-balance principle, trans- 
mitting flow measurement to 
remote, conveniently-located 
pneumatic receiving instru- 
ments (indicating, recording, 
controlling). Range: 100 in. to 
800 in. Maximum working pres- 
sures: 500 psi and 1500 psi. 

Get all the facts about this 
revolutionary new device for 
the measurement of liquid, 
steam, gas or air flow. Write for 
Bulletin 420. The Foxboro 
Company, 112 Neponset Ave., 
Foxboro, Mass., U. S. A. 


1. Type 316 Stainless Steel Con- 
struction. 


2. Uses no mercury. 


3. Essentially zero displacement — 
no need for condensing cham- 
bers on steam measurement or 
seal pots on liquid measurement. 


Immediate, unfailing response to 
pressure changes. 


. Positive overrange protection. 
Easy range change. 


Simple field zero adjustment 
without disturbing force-balance 
mechanism. 


REG. VU. S. PAT. OFF. 


RECORDING CONTROLLING INDICATING 


INSTRUMENTS 


¥ 
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Celanese. In 1948 the company pioneered 
in the water transportation of bulk form- 
aldehyde from Corpus Christi to New 
Haven, Conn 


Western VenezuelaRefinery 
To Be Completed in Fall 


Creole Petroleum Corporation's new 
60,000-barrel-per-day refinery at Amuay 
Bay at Amuay on the western shore of 
the Paraguana Peninsula in western 
Venezuela is scheduled for a fall com- 
pletion. Going on stream January 3 was 
an atmospheric pipestill, three years in 
construction, 

Major contractors on the project, esti- 
mated to cost $150 million, include Foster 
Wheeler Corporation and J. G. White 
Engineering Corporation on refinery con- 
struction, Merritt-Chapman & Scott on 
the docks, George A. Driscoll Company 
on housing and William Brothers on the 
water line. Standard Oil Development 
Company is designing the process units 
and acting in capacity of owner's engi- 
neer 

The refinery includes atmospheric and 
vacuum pipestills, treating equipment and 
asphalt cutback and oxidizing facilities 
as well as a steam and power plant, cool 
ing water system and tankage. Finished 
products include motor gasoline, kero- 
sine, diesel oils, asphalts and fuel oils 

The refinery is the deep water terminus 
of the Amuay-Ule pipeline which han- 
dies daily 300,000 barrels of Creole's 
Lake Maracaibo crudes. Creole also op 
erates a 55,000 barrels per day refinery 
in eastern Venezuela at Caripito. Its 
smaller one at La Salina on Lake Mara- 


Kellogg Awarded Contract 
For New Canadian Refinery 


Canadian Kellogg, Ltd., has been 
awarded a contract by Imperial Oil, Ltd., 
for engineering and constructing a com- 
plete new refinery in Winnipeg, Mani- 
toba, Canada. The refinery will have a 
capacity of 12,000 barrels per day and is 
scheduled for completion by May, 1951. 

Winnipeg's first, the new refienry will 
more than double the refining capacity 
of Manitoba, where three existing re- 
fineries total 5300 barrels per day. It is 
one of six completely new refineries or 
over-all modernizations that Kellogg is 
presently either constructing or engi- 
neering in the United States, Canada, 
South America and Europe 

The proposed equipment is to include 
an atmospheric and vacuum pipestill, a 
fluid catalytic cracking unit, a treating 
plant for gasoline and middle distillates, 
an electric sub-station, a utility plant 
and all off-site facilities. Crude for the 
refinery will be moved either by rail or 
branch pipe line from a point on the In- 
terprovincial line at Gretna, Manitoba 


New Spanish Refinery 

The oil refinery controlled by the 
state-owned Institute Nacional de In- 
dustria at Escombreras, a suburb of 
Cartagena, has started production on a 
small scale and is due to be officially 
opened soon. 


Casinghead Gas Plant 
Immediate construction of a_ high- 
pressure absorption type casinghead gas 


Construction 


for completion in mid-year 1950, will 
have an initial capacity of 30,000 mef. 
per day. It is situated about seven miles 
north of Snyder 


New Company Formed 
For Austrian Project 


The group which has been planning 
to erect a modern cracking plant in the 
dock-area of Linz on the Danube in 
Austria, has formed a company (full 
title not yet available) with an initial 
capital of 15 million Austrian schillings. 
In cooperation with the Austrian Nitro- 
gen Works of Linz, the new concern is 
to manufacture high- grade lubricating 
oils, diesel oil (both of which are in 
short supply in Austria) and several 
derivatives used for the manufacture of 
pharmaceutical products, etc 

Machinery and equipment is to be 
transferred from the underground refin- 
ery at Ebensee, built during the war. 
The new plant will treat middle eastern 
crude imported via Trieste. If and when 
tanker transport on the Danube should 
again become free, it is intended to use 
this route. 


New Fluor Building 


The Fluor Corporation, Ltd., has 
started work on a new engineering build 
ing which is a part of the modernizing 
plans at the 27-acre Los Angeles plant 
The two-story air-conditioned building 


will have 9200 square feet of floor space, 
including a full basement. It will be con- 
structed of pre-cast reinforced concrete, 


caibo was shut down recently and the plant is planned by Standard Oil Com- 
major portion of the operating crew pany of Texas for the North Snyder 
transferred to Amuay field, Texas. The project which is set 


Box Score of Refinery and Other Plant Construction 


which are missing in any item in the current tabu- 
lation and 3) report from time to time on the prog- 
ress of these projects. 

Such cooperation, of tremendous aid in keeping 
the tabulation continuously up to date, will be much 
appreciated. 

Address Editor, 
Houston 1, Texas. 


The tabulation appearing below, and on five addi- 
tional pages, is a regular PETROLEUM REFINER 
feature which fills a definite need in the processing 
industry. 

To the end that the tabulation appears correct and 
complete each month, readers are asked to 1) send 
in “boxscore” data (as called for by the column 
headings) on projects not listed; 2) furnish details 


Petroleum Refiner, Box 2608, 


COMPANY | Plant Site | Project 


Completion | Licensor Engineering Contractor 
EAST | | 
Calif. Refg. Co | Barber, NJ Crd. Cat. Ork., } End 1950 | Braun, Kellogg 
Reformer, Al- | 
| kylation | | 
California Refg. Co 8 Amboy, Houdrifiow Cat. 25,000 bbis. Engineering Houdry Houdry, Braun | Braun 
| N Crk | 
E. I. Dupont | Perkersburg, Tetrafluoroethy- | | Under Constr. Summer, 1950 | 
W. Va lene Resin Plant | | 
Beso Standard Oil Co. | Richmond, Va Easctane Bot- 3,500 gals. | $70,000 Under Constr April 15, 1950 Staff Hoses 
tling Pit itebell 
Standard | Bayonne, NJ M | 7,500 bbls. Completed Teraco Badger | Bac 
Easo Standard Oh! Bayonne, NJ. Steam Bowlers 400,000 the. br | Under Constr 2nd Qtr. 1950 | Day & | 80D 
Freeport Sulphur Co..| Westville, NJ. Sulfur Recovery 1950 
Pure Oi Savannah, Ge. Lube Bid, Pkg Completed | } | wy 
Paulsboro, Propane Deasph. 5,950 bbis. Under Constr. | Early 1950 | Juik | Badger 
Soeony-Vacuum Paulsboro, NJ MEK Dewaxing 3,300 bbis. Under Constr Ist Qtr., 1950 Texaco | Badger | Badger 
Socony- Vacuum Paulsboro, NJ. Light Oi) Trtng. by bbis | Designing Badger 
Secony- Vacuum Paulsboro, NJ 5,000 bbls. | Under Constr. | Early 1950 | Staff 
Dept. | | 
*Socony-Vaecuum Bufflao, N.Y Thermofor Cat. 15,000 bbls. 1950 
Cracker | 
*Socony-Vaeuum Brooklyn, N.Y. | Thermofor Cat. 15,000 1950 
Cracker 
L. Sonneborn Sons. Petrolia, Pa Antipollution | $400,000 | Under Constr. | Ist Qtr. 1950 Chemico Knowles 
*Standard (hl Co Mobile, Ala. Ref. Conversion, | Planning April, 1950 
United Refining Co. Warren, Pa | Lab, Steam Ge | 60,000 Ibs. hr. | 4th Qtr, 1950 Union Iron Wha. 
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MID-CONTINENT 


Cities, Service, Del 

Cotumbian Fuel Corp. 

Consoldated Gas 
Utilities Corp. 


Deep Rock Corp. 
The Derby Oh Co 
Dewese Oni Co 

The Dow Chem Co 


Chwero, 
Hickok, Kane 
Cement, Obie 


Cushing, 
Woehita, Kane 
Weston, (ho 
Midland, Mich 


Compound Ph. 
Desulfunsstion 
Compr Sta 


Cat. Cracker 
Cat. Crk. Change 
Labe Fittenng 
Sta & 


5,000 mef gene 


Ol Corp 

Indiana Farm Bureas 
Cooperative Asan 

Farm Bureau 

“Indiana Farm Bureau 

Lever Co 

Magnolias Pet Co 


Magnoha 
Magnolia Pet 


Midland Cooperative 


Kiver Fuel 
Co 

Kiver 

Kiver 


National Co-Op 
Refinery Asso 
Northere Nat (ias 

The Ohio Co 


*The Ohio Ohl Co 

Oklahoma Refg. Co 

Kefining 
ine 

Pan Am Southern 
Cory 


Veteo Corp 


Vetroleum Special 
trea, Ine 

Phithpe Pet. Ce 

Phill 


Phillipe Pet 


etrodeumn 
etal 


The Shallow Water 
Refining (« 
Shell (ht 


| Skelly Ci! Co 


Vacuum 


Sacony- Vacuum 


Vacuum 


Serony- Vacuum 


Mt. Vernon, Ind 
Mt. Vernon, lod 
Hammond, 
Grant County, 

Kane. Hickok 
Chitwood, 


Stephens 
County, Okla 
Cunhong, 


Star City, Ark 


Poeabontas, Ark 
Frederekstown, 
Ark 

Me Pherson, 
Kane 

Sublette, Kane. 
Munew, Ind 


Lima, 


Seminole, 


Dorada, Ark 


Blue Island, 


Flat Reek, 


bik City, 

Dorada, Kane, 
St 
“t 


Lowa, 


Lowa, | 
\ngusta, Kane 
Trenton, Mich 


Whiting, Ind 


Cleveland, 


Pluid Cat. Cr 


Gas Concen 

Vacuum Unit 
Hygirtol Plant 
Plant 


Compr. Pit 
Compr. Pit 
Cat. Poly Unit 
Comp. Sta 
Comp. Sta 
Comp. Sta. 
Poly merization 
Gasoline Plant 
Ref. Products 
Term 
Ref. Prdte Term 
nery 
Desalting Unit 
Delayed Coke 
Water Coohng 
Tower, team 


Cen. Boiler 
Coke & Load 


ing 
Houdry, Cat 
Crk, LPO 


Reforming Unit 


Nat. Giaso. Pit 

Crd, Dest, Cat 

Thermal! Crack 

Musee! Ref Adds 


Delayed Coking 


14,509 mef 
4,000 bite. 


3,500 
bike 
150,000 
106,000 mef 
24,750 mef 
0,000 mef 
200 bbke 
5.000 hp. 


5,000 hp. 
4.000 hp 


450) 


245,000 mef 
100,000 gals 


200,000 gals. 


200 bbie 
2,000 bbis 


6,300 bbls. 


5,000 


3,000 bible. 
24,000 bbls 
60,000 met 
1,250 bbls 


100 mef gas. 
bbls 


13,200 


bbe 
15,000 bile 


15,000 bide 


5.0000) 
18,000) bbds 
2,400) 


19,500) 
+000 bibs 


SOUTHWEST 


UF 
Abe Refg. 


shumet 


Carthage Hy droe 


Servine 


Coastal Kefinenes 
Ine. & Mayfair 
Minerale, [ne 

(Continental * 


t 
Hrownsvilb 
Raw, La 


Wit) 


$2.5 milhon 


$4 millon 
$15,000 


$15,000 
$1.5 mihon 


$430,000 


$40,000 
$10,000 


$400,000 


$2 mihon 


$10 mihon 


$5,000 


$6 mithon 
$8- 10 million 


$375,000 


$4 
$4 millon 


$1 mullhon 
$240,000 
$20) 
$13 milhon 
$5.5 millon 
$4.5 milhon 
1 milhon 
$1 mullion 


$2) millon 


$5 oulbon 


$150,000 


$750,000 


Under Constr 
Under Constr 
Completed 
Com 

Under Constr 
Completed 
Completed 


Under Constr 


Under Constr. 


Under Constr 
Planning 


Under Constr. 


Completed 


Under Constr. 


Completed 


Planning 


Under Constr 


Planning 


Completed 
Under Constr 
Under Constr 


Under Constr 


Planning 
Under Constr 


Under Constr 
Under Constr 
Completed 
Planned 


Contracted 
Completed 
Under Constr 


Planning 
Planning 
Under Constr 
Under Constr 
Under Constr 
Contracted 
Under Constr 
Under Constr 
Under Constr 
Under Constr 
Completed 


Completed 
Under Constr 


ander Constr 


Under Constr 


oder Constr 


detent 
fer ( 
fer ¢ str 


Karty 


Mar 


July, 1950 
Early 1950 


Spring, 1950 
Spring, 1950 
Farly 1950 
1951 


1951 
1951 


May, 1950 


Early 1950 


Farly 1950 
Early 1950 


Mar. 1950 


June, 1950 


Oct... 1950 


Mid., 1950 


May, 1950 
April, 1950 


April, 1950 


April, 1950 


Karly 1040 
Karly 1950 


End 1950 


End 1950 


Miud., 1950 
Early 1950 
Early 1950 
1951 

Karly 1950 
Mid. 1960 
Mid. 1950 
Mid. 1950 


April 1, 1051 


Mar, 1050 


Late April. 


Karly 1950 


19%) 
April, 1950 


Farly 1950 
let Qtr 


March 


1950 


Mar., 1950 


1050 


U.OP. 


Petreco 


Houdry 


Pereo 


Socony-Vacuum 


Socony Vacuum 


Seeony Vacuum 


Socony 


Texaco 
Kellogg 
Texaco 


Houdry 


U.OF 


Texace 


a 


Hydro-Res., Ine 


finer 


Staff 
Staff, Waleo 


Staff, Constr 
Service 
Staff, J. L 
Constr. 


Ref. Maint 


Ref. Maint. 
Ref. Maint. 


Petreeo 


Lammus 


Houdry 


Brauo 
Staff 


Koch Eng 


Staff 
Staff, Bechtel 
Staff, Bechtel 


Fluor 


Bechtel 
Bechtel 
Lummus 

Staff 

Staff 

Lummus 

Kellogg 

Lummus 

Lummus 

Kellogg 

Houdry, Cat 
Constr., Process 
Eng., Staff 

Fluor 

Foster Wheeler, 
Kellogg 


Koppers 


Ref. Eng 


McKee, Hydro 


Res., Ine 


Day & Zimmer 


man 
Plant 


Vol 


Ref. Eng. U.O.P. 
Ref. Maint 


Ref. Maint 
Ref. Maint. 


Pritehard 
Michael-Poling 


Poling & Bacon 
Staff 


Lummus 


Clarke, Cat. 
Constr 


Braun 

Staff 

Ref. Maint. 
Koch Eng 


Bechtel 
Bechtel 
Beebtel 


Braun 
Fluor 
Cat. Constr 


Beehtel 
Kechte! 
Lummus 
Hammond 
ndetermined 
lLummus 
Kellogg 
lLummus 
Lummus 
Kellogg 
Cat. Constr 


Foster Wheeler, 
Kellogg 
Process Eng 


Koppers 
Ref. Eng 


Staff 


Mchee 
Day & Zimmer 


man 
Gaao, Plant 


Constr 
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Capectty Cost States Complenon Licensor Contracter 
| | 
2,000 mef | Completed Graff Graft 
40,000 mef Under Constr Dresser 
| U.O.P., Brown 
& Lite 
5,000 bbke | Under Constr. UOP. J. & L. Constr 
Planning 
254) bbke Under Constr Staff Staff 
Under Constr. Staff Prichard, 
Pipeline Mahoory 
Kiefer, Okla Plant Completed 
Mt. Vernon, Ps Under Constr U.OP Staff ? 
i 
U.OP. | 
| U.OP. 
Girdler 
oe Waleo 
Delta Constr 
Service 
Meet 
| 
Ree 
Mich 
Kanens City, Ke. Cat. Cracker 
Okmulgee, Okla Cat. Poly Unit 
Fdmond, Okla. Add Nat. (ina 
Mant 
k 
son to 
won to 
Standard (hi Co Ohutende Hattery 
Indiana Limit 
Standard (hl ( Houdry Cat Early 1950 
Change 
Standard Cleveland, Ohio Cac. Crk. Bap Nov. 1950 
Standard Cleveland, (be Houdry to TCE 1941 
Stancar (Wc Loma, Clay Contact 
tandard Loma, Ut Ine. Tank. Cay 215,000 
tancerd Loma, Loqu as Pit, 2,000 
xtandard (bre Loma, OF Furfural Unt 4500) bids 
Standard Lome, OF Crd. Coke 
Standard hse Lama, OF Solvent Dewan 
Standard (Ov Lima, OF Vacuum Unit 
Standard Ob» Loma, Of Propane, Deaspt 
dun Chl Toledo, Cat. Crack 
Dost 
Vac., Poly 
The Texans Lawrences Expand Refinery *20,000 
Tike Water Houdrifhew t 4,500 Houdry 
Onl Okla Cat. Creeke 
1 U.S. Dept. of Interior) M De tration 80) bbls 
Viekors Petroleut Potwin, Kane Thermal Poty 250) bis 
Co., bine U wet 
Vickers Petroleum lotw Kane Keformung 1.000 U oder Constr 
Woed Riwer Hartford, I Cat — Completed Koet Staff 
Refining Inve Cracker 
Houston, Texas Loading Sta er Constr Belleo 
Alba Asphalt Refining 100) bids fer Constr 
Tank House 
Hydres 57,000 met Us 
na 
CONTINUED ON 


It was 1912—and the Irving Berlin song, “When the 
Midnight Choo-Choo Leaves for Alabam” was the hit 
of the music halls—when we introduced “Flexitallic”, 
the original Spiral-Wound Gasket, and opened to 
Industry new fields of opportunity in the confining 


of fluids at high pressures and high temperatures 


WHAT BO YOUR GASKETS 


COST ...in place on the job? 


Practically speaking, a gasket is a gasket only 
when it is working as a gasket—in place on the 
job—and its value is determined by how long it 
continues to maintain a safe seal. 


It costs a lot of money when a gasket fails. 
The cost of the gasket is generally of minor im- 
portance. The real cost is measured in terms of 
operating loss, danger to personnel and labor 
costs for replacement. 


That is why the great oil refineries, chemical 
industries, power plants, shipyards, ship oper- 
ating companies and others, seriously concerned 
with high pressures and high temperatures, spe- 
cify Flexitallic Gaskets . . . They know from 
experience that, in-place-on-the-job, Flexitallic is 
the most economical buy. 


Flexitallic Gaskets are Spiral-Wound of pre- 
formed, spring-like metal, alternating, ply for 
ply with either metallic, or non-metallic filler. 
The V-shaped, interlocking crimp, imparted 
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The name “Flexitallic” is the registered trade mark identifying the 
original (patented) Spiral-Wound Gasket. Now —for your protection 
and ours—this trade mark FLEXITALLIC is stamped into the outer 
ply of every genuine Flexitallic Gasket. Your guarantee of quality. 


during the preforming process, gives Flexitallic 
Gaskets a flexibility which provides the necessary 
high resiliency for self adjustment to changes in 
operating conditions and bonding pressures. 


If safe sealing is of serious concern to you, 
and you would like additional proof of the 
superior performance of Flexitallic Gaskets, 
write us today. Give us these facts on your sealing 
requirements: (1) Fluid to be confined; (2) 
Type ot flange and dimensions; (3) Operating 
pressures and temperatures; (4) Bolting data. 


In return, we will send you a genuine 
Flexitallic Spiral-Wound Gasket with our com- 
pliments. Examine it—test it severely—in your 
laboratory or on a job. The results will demon- 
strate to you why most industries vitally con- 
cerned with safe seals of high pressures and 
temperatures are standardized on Flexitallic 


Gaskets. 


FLEXITALLIC GASKET COMPANY 


Eighth and Bailey Streets, Camden 2, N. J., U.S.A. 
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ATMOSPHERIC SECTIONS 
(Herizontal and Vertical) 


JACKET WATER COOLERS ms 


With the installation of EFCO heat transfer units in your 
plant, you will be sure of getting guaranteed performance 
with the extra advantages of low maintenance cost, 
high operating efficiency, long life and freedom from leaks, 


Talk over your heat transfer problems with an 
EFCO engineer. He will tell you about EFCO installations 
that have successfully solved problems similar to yours 
and explain how EFCO equipment will give you 

the performance you want. 


ENoineers & Fapricators, INC, 
P. O. Box 7395 Houston 8, Texas 


aw 
is the answer! 
( 
HEAT EXCHANGERS | 
REBOILERS 
| 
| CONDENSERS 
A 
A off 
tar TRAN 
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COMPANY 
Continental Assocs Near Nordhem, Gas Comp. 12,000 mef $1 millon Under Constr. April, 1950 None 
DeW itt 
County, Texas 
Petroleum Chesterville, Tex 25,000 mef Under Constr. | 0. L. Olson Ole Olson 
thon | 
Dee Chemical Co Freeport, Texas | Ammonia Plant | 100 tons $5 milion Planning Late 1950 j Austin 
Dow Chemica! Freeport, Texas | Chiorine Addi- Completed | Staff Tellepoen. 
tron 
El Peso Natural Gas. Castro County, | Compressor Sta. | 4,050 hp. $1.1 million Under Constr. Mar., 1950 Staff Staff 
oxas 
E} Paso Natural Cas. | Crane County, | Compressor Sta. | 4,400 hp. $1.27 million Under Constr. June, 1950 | Staff Staff 
Texas 
Ej Paso Nature! Gas.| Ector County, | Compr. Unit | 3,200 bp $550,000 Completed | Staff Staff 
Texas | 
E. I. DuPont de Victoria, Texas | Chemical Inter- Design Farly 1951 | Staff Staff 
Nemours Co., Ine. for 
ylon | 
Peso Standard Oil Co. Baton Rouge, Main( Dafe-| Under May, 1950 | Bodman & Staff, Harrie 
La. teria, | Mureil, Staff 
Unit 
*Pullerton Oil Co Snyder, Texas | Refrig. Nat 40,000 mef Contracted | July, 1950 Hudson 
| Gaso. Pit | | 
Humble O4&R Baytown, Texas Under Constr. | Mar., 1950 Staff Tellepaen 
Buty! 
Humble O&R Baytown, Texas | Misel. Facilities | | $1 million Proiected 
Humble O&K Jourdanten Gasoline Plant | 26,000 mef Under Constr, | July, 1950 | | Hudson 
Humble O&R Baytown, Texas | Research: Bldg. Under Constr Aug. 1950 | | Voorhees-Walker| Knutson 
Humole O&R Baytown, Texas Maint. Under Constr. 1950 Ferguson lows 
Magnolia Pet. Co. Beaumont, Tex. | Two 30,000 bbis. Authorized | Late 1950 Lommus 
to 
Magnolia Pet. | Seeligson Field, Canaline Cycling 150,000 mef Completed | Hudson Hudson 
Premont, Texas ‘yeled 
Magnoha Pet Lolita-La Ward, Comp. Sta. 15,000 mef Under Constr April, 1950 | West West 
etal Jackson County 
Texas | 
Mathieson Chem. Co..| Pasadena, Texas fon PR. Under Constr. 1950 
May fair Minerals MeAllen, Texas ro ae Plant. | 50,000 mef Under Constr. | Mar. 1950 | Gaso. Plant | Gaso. Plant 
MeMurray Refining Tyler, Texas Fluid Cat Crack-) 5,000 bbls. Planned Fall, 1950 


Co. 


North American 
Consohdated & 
Ungren & Frasier 

Pan Am. Ref 

Pan Am. Ref. 


Panhandle Producing 
& Refining Co 

Phillipe Chemical 

Phillips 


Plymouth Oi! Co. 


Pontiac Refinng Co 
& Chicago Corp. 


The Pure Oil Co. 

The Pure Oil Co 

The Pure Oil Co 

The Shamrock Oi & 
Gas 

Shell Oi Co. 


Shell Oil Co. 

*Secony-Vaewum 
Co 

Southern Minerals 


Texas 


Stanolind O&G 
Opr 

Stanohind O&G 

Stanolind O&G 

Stanohind O&G 

Texas Nat. Giaso 
Corp. & Santa Rosa 
Gas Prods. Co. 

The Texas Co. 


United Gas Pipe Line 
Co. 


ROCKY MOUNTAIN 
E} Paso Nat. Gas Co 


El Paso Nat. Gas 

Fl Pase Nat. Gas 
*Empire Pet. Co 
Frontier Refining Co 
The Pure Oil Co 

Salt Lake Refining Co 
Sioux Oi Co. 

Sioux Chl Co 

oes Vacuum Oi) 


Oil & Gas 
Gulf Sulfur 


March, 1950—. 


Bartlett Field, 


Jones County, 


Texas City, Tex 
Texas City, Tex 


Wichita Falls, 
e\as 

Etter, Texas 

Etter, Texas 


Rankin, Texas 


Corpus Christi, 
Texas 


Dollarbide, An- 
drews Co 
Nederland, “Tex 


Nederland, Tex 
Sunray, Texas 


Provident City, 
Texas 

Notrees, Texas 
Beaumont, Tex 


Corpus Christi, 
exas 
7m N Snyder 
Seurry Co. 


Texas 
Fullerton Field, 
Brownsville, Tex 
Levelland, Tex 
N. Cowden, Tex 
CGrandfalls, 
Pecos County, 
Texas 
Field, Texas 
Karnes City, 
Texas 


Lea County, 
N.M 


ditto 

ditto 

Denver, Cole. 
Cheyenne, Wyo 
Worland, Wyo 
Salt Lake City 
Neweastle, Wyo 
Newcastle, Wyo 
Casper, Wyo 


Eunice, N.M 


Worland, Wyo 


Gaso. Pit., 
Injection Feail-| 


Gas 


Desullo Unit 

Pilot Pit. 
Additions 

Cat. Cracker 


Fertuhaer Plant 
Ine. Cap. Cactus 
Ammonia Pit 

Gas Compres- 


sion, Absorp. 
Ref. Pet — 
Ph. | 


Nat. Gaso. Pit. 
Wax Pit. Add. 
Wax Fractntn. 


Cyelovermon 
nit 
Gas Strpping 


Add TXL Plant 

Thermofor Cat 
Cracker 
Absorp., Pres 
Maint. Pt 
Gaso. Absorp. 
Pht 


Gasoline Plant 


Chemea! Plant 
Gasoline Plant 
Gasohne Plant 
Nat. Gaso, Pit 


Nat. Gas., Con- 
densate Process 


Compressor Sta. 


Gas Purif. Ptr 
Gaso. Abap. Pit 
Asphalt Vac 

2 Coke Cris 
Gasoline Plant 
Cat. Cracking 
Therma) Crk 
Cat. Poly 

Topp. Kevasions 


Storage Loading 
Rae 

Sulfur Reeov., 
Gas Treat. Pits 


| 1,500 bbls. 


300 tons 
440 tons 


70,000 mef 
5,000 bbls 
3,000 tbe. 


ethylene 
22,000 mef 


250) bbls. 
15,000 bbls. 
60,000 mef 


30,000 mef 
15,000 bbis 


56,000 mef 
30,000 mef 


55,000 mef 


150 tons 

40,000 mef 
50,000 mef 
30,000 mef 


3,000 mef 
10,000 mef 


5,500 bp 


50,000 mef 
50,000 mef 
1,500 
3,500 bbie. 


25,000 bbis. 


1,260 bbis. 
80 bbls 

5,900 bbis. 
8,000 bbis 


30,000 mef 


$25,000 


$1 million 


$5.3 milion 
$5.5 millon 


geso., $15 million 
170,000 bbis. 
ethylene glycol, 


$6 millon 


$300,000 


$2-3 milhon 


$1.35 milhon 


$325,000 
$285,000 
$725,000 


$10 milion 
$300,000 
$100,000 


Planning 
Under Constr. 
Under Constr. 
Under Constr. 


Under Constr 
Under Constr, | 


Completed 
Design, Planmng 


Under Constr. 


Under Constr. 
Under Constr 


Contracted 
Completed 
Authorised 
Authorised 
Contracted 
Under Constr 


| Barly 1950 


| Mareh, 1950 


Early 1950 
Spring, 1950 


Mar., 1950 
Mar., 1950 


Mid., 1951 


July, 1950 


Texaco 


Pereo 


Ist Qtr, 1950 


1950 


Mid., 196 


April, 1950 
April, 1950 


July, 1950 
Mar., 1950 


Mar., 1950 


Mar., 1950 
Mar., 1950 
March, 1950 
June, 1950 U.OP. 
Houdry 

OP. 
Spn 
Early 1950 


Tellepaen 
Ferguson 


U.OP, J. 


Chemico 
Chemico 


J. & L, Comatr 


Badger 
& Root 


Stal 


Tellepsen 


J. & Constr. 


U.OP 


Brown & Root 
Brown & Root 


Hudson 


Kadger 
Brown & Root 


Stearne- 
TNGC Stal 


Delta 


Girdler 
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rye 
REFINERY AND OTHER PLANT CONSTRUCTION—Continued 
Daily Estimated | Probable | 
Status Completion Licensor Contractor 
ay 
entration, Feed 
Prep. & Cycle- its 
Ol Greek 
| 
Chemico 
| 
Completed Staff, Lummus | ‘Tellepsen. 
Luromus 
J Under Constr. staff Staff 
Under Constr, Fluor | Fluor 
P| Completed Brown & Root | Brown & Root | ew 
thy 
Completed ‘ Pro. Eng. Pro. Eng 
Planning — 
| 
= 
Inder Constr. 
x 
aid Koeh 
Ref. Eng. Ref. Eng. 
Staff 
Koeb Staff 
Staff Cat. Constr ; 
Braun, Foster | 
Wheeler 
4 


COMPANY =| 


Plant Site 


REFINERY AND OTHER PLANT 


Project | 


Daaty 
Capecity 


stomated 


Cont 


WEST COAST 
Continental Oil Co. 


Coline Gasohne Co 


General Pet. Corp 
(eneral Petroleum 
General Petroleum 


General Petroleum .. | 


Haneoek Chemeal Co 
Hancock (hi Co 
Paloma Refining Co 


Ou Corp 


Huehfield Oh) Corp 

Shell Ch) Co 

Stancal Arphalt & 
Bitumuls Co 

Unies O81 Co, of Calf 

Oi of Calif 

Union of Calf 


Union Dil of Calif 


Union Ohl of Calf 


Union Obl Co 


FOREIGN 
Canads 
Brith. Amenean 
thi Ce 
Onl 


Refs, Led 
Excelsior Ltd 


Obl, Led 
Imperial Ohi 


Imperial Oni 


Panther Onl and 
Crease ( 

Shell Chi Co. of 
Canada, Lad 


Kefineries, 
Supreme Refineries 


Amenca 
Adam numtracion 
Nacional Combust. 
ble Aleohol y 
Portland 
Consetho Naeona! 
do Petroteo 
Conselho Naewnal 
do Petroteo 
Naconal 


Creole Pet. Corp 
Creole Pet. Corp. 


Ipiranga S.A. Cin 
Hrasiira de 
Petrotece 

Mene Grande (nl Ce 


Petrolecs Mericance 


Petrolece Me weance 
*Phillips Gul Ce 


Puerto Rican Ou 
Refining Co 


Refinare de Petrotece 
fo Dustrito Federal 
BA 

Refinaria 
de Petrokeo | nino 
BA 


Ruehmond baploration 
Ce 

Shell Caribtean Pet 
Co 

Shell Caribbean Prt 

Venrevelan (ull 
Refining Co 

Veneguelan Pet. Co 


Yarimirntos Petro 
lferce 


92 


Ventura, Calf 


Ventura, Cabf. 


Torrance, Calif 
Torrance, Calf 


Torranee, Calif 


Torrance, Calif 


Long Beach, Cal 


ang 
Paloma ieid. 
Caht 


Cuyama, Calf 
Cuyama, Calif 
Wilmington, Cal 
Pont Wella, 
ast 

Brea Olinda, Cal 
Oleum, Calif 
Oleum, Cabf 
Oleum, Calif 


Olewm, Cali 


Olewm, Calif. 


halmonton, 
Alt 


verte 
| Clarkson, On- 


tario, Can 


Alberta 


| Lieydaunater, 


Alberta 
Ledue Field 
Regina, Sas 

katchewan 
Wionipea 


Lesside, Toronto, 
Ontario 
Montreal Fast, 
Quetee 


Hanna, Alt 


Ogden, Alt 


Montevideo, 
Urwauay 


Matanpe, 
Brasil 


Cubatac Sao 
Paulo, Brasil 
Mataripe, Bahra, 


eturla 
Fl Roble Piekl, 
Venesucia 
Kio Grande, 


Puerto la Crus, 
Ri 


Ven 
Near Ponce 
Puerto Koco 


Koo de Janeiro, 
D. FP. Brasil 


Capuava, Seo 
Paulo, Brasil 


Argentina 


Rev. to Gaso 

Ph 

Hos Absorption 
Add Oder Abate.| 
“yetem 

Dust Collecting | 
Sys. to Caso. 
Cat. Crk 
Smoke, Fume, 
Odor Contrile 
Hos Reeovery 
Fihylene Giveol 
Eat. Abap. Sect 
Aheorntion 

Hod Removal 
Comp. Pit. Exto 
Add. Crt. Comp 


Revue Refg 
Improve Han- 
dling Fari'itres 
Tankage and 

Add Main Office 
Shope 


Add Ref. Faelts 


Refinery 


Propane De 
asphalt 


Cap. Increase 
Capacity Ine 


Cas Absorption 
Add Distil 


New Refinery 


Grease and 
Compounding 


20,000 mef 


15,000 mef. 


55 tons 


2,640 hp 


6,000 


700 


3,000 
1,500 


24,000 mef 
3,000 bbls 


10,000 


45,000 bbls 


$5 milbon 
$4 mibon 
$1.5 million 
$1.8 million 
$! million 


$400,000 


$6.5 million 
$380,000 


$10 millon 


Under Constr 


Under Constr. 


Under Constr. 
Under Constr. 


Under Constr 


Under Constr. 


Designing 
Conmdernng 


Under Constr. 


Under Constr 


Designing 


| Under Constr 


Projected 
Under Constr 
Under Constr 
Engineering 
Under Constr. 


Under Constr. 


Planning 


Under Constr 


Under Constr. 
Design 


Under Constr. 
Completed 


Planning 
Projected 
Under Constr 


Mar., 1950 
June, 1950 

Karly 1950 

1950 
Sept.. 1950 
Early 1950 
Early 1950 
Mar., 1950 
Early 1950 


Early 1950 


Mid., 1950 


8.0.D., Union 
Ou (Calif.), 
Standard Ind 


Mid., 1950 


1950 
1950 
Mid. 1950 


May, 1951 


Late 1950 


Ref. Maint. Ref. Maint. 
Kadeer Radeer 

| Staff 
Staff, Ref. Maint.) Ref. Maint 
Staff | 
Badger Badger 
Badger Badger 

Fluor | Fluor 
Fluor | Fluor 
Fluor Fluor 


Parsons, E. & A.) Ref. Maint. 
Mathews, | Early, C.N 
Montgomery Peterson, 
Mathews 
Parsons Faton & Smith, 
CB Utab 
Austin, Field & | ELS. Kit- 
ry, DR | triek, Parker, 
Warren Co., Steffens & 
Montgomery Pearce 


Canadian Canadian 
Kellogg Kellogg 

Braun Braun 

Canadian Canadian 
Kellogg 

Staff Fluor, 


Poly, Treat 
Nat, Gaso. Pit 


Refinery 


Lube, Asphalt 
Units 


Thermal Crack 
na Refinery 
Therm. Crk. Ref 
Ref, Expa 
Refinery 
Repremunng 


Therm. (rk. Ref 


Refinery 


Gas Purtfeation 
wre Maint 
Crd., Gasol, Crk 
Refinery, Wax 
rit 


Refinery 


Therm. Crk 


Therm. Crk. Ref 


New Refinery 
Gas Plant 


Gas Plant 
Refinery 


Refinery 


New Refinery 


1,000 bbts 


7,500 


2,500 bbls 


2.500 


60,000 


2.0000 bebe 


0,000 bide 


25,000 


2 min Ihe, Wax 
year 


25,000 bbds. 


10,00 


20,008) 


35,000 bbls 
tons 


tons 
90,000 bbis 


35.000) 


28,000 


$100,000 


$5 millon 


$3.5 mibon 


$150 millon 


$13 milbon 


$12 milbon 


$20 millon 


$5 muhbon 


$54 million 


Contracted 


Under Constr 


Under Constr. 


Under Constr 
Designing 
Planning 
Under Constr 
Planning 


Authored 


Contracted 
Under Constr 
Planning 
Projected 
Authorised 


Authorised 


ngineering 
Under Constr 


Projected 


Under Constr. 
Under Constr 


Engineering 


June, 1950 
June, 1950 


let 1950 
Dee., 1950 


Dee, 1950 
Fall, 1950 


1952 Foster Wheeler 


Barly 1950 
Karly 1950 U.OP, 
1952 


ist Qtr, 1951 Undetermined 


June, 1950 


harly 1950 


Karly 1951 
July, 1950 


Late 1050 


Staff 
Foster Wheeler Foster Wheeler 
Kellogg | Kellogg, Staff 


Fives-Lelle & 


Hydroearboa 
Sehneider, Stall 


8.0.D Foster Wheeler 
J.G. White 

Mc hee McKee 

McKee McKee 


Parsons, Brinck- 
erhoff, Hall 
and Macdonald 


Foster Wheeler 
P_ A. Hydro. Res. Crech, Pact. 
Metal Work 
Mech. Constr. 
Lummus Laummus 
Snare Snare 
Kellogg Kellogg 
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Rev. to | May, 1950 Ref. Maint. | Ehrbart & 
| Pit | Arthur 
| Ref. Maint 
— Mar., 1950 
| | isso 
$25,000 May, 1950 
| 
tome $1 mulhon 
| 
met 
| | | 
| | 
— 
Flash 
| 
| — | 
| 
Ans « 
ajo Grande 
» Pas, 
furla 
Mara, Ven ‘ 
Venesucia 
Puerto Cres, | 
Venetucts 
CONTINUED ON 
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. ++ Now Produced by Crackers 
Lined with 


KLEMP HEXTEEL! 


Klemp Hexteel reinforces ganister linings 


in fractionating towers and other 


vessels—allows temperatures and pressures 


far higher than heretofore possible. 
Enables you to get more, higher- power 
gasoline from the same amount of crude! 
Hexteel is fixed to wall by direct weld, 
and lining is gunited into mesh. It’s 
cut to your specifications to insure 
perfect fit, and is ready-to-install, in 
4", 1" or 1%" by 12 or 14 gauge steel 
mesh. Also available in stainless 

steel, for processing sour crude. 

Get full details on how 
Klemp Hexteel can help 


boost your production 
your p 
—write us today! 
HEXTEEL 4 
Foctories in Chicago WAM. F. KLEMP CO. Genera! Offices: 6634 South Melving Avenue, Chicago 38, 
and Houston. Soles KLEMP, world’s largest monufacturer of open stee! meshes, 


Representotives in ALSO MAKES THESE OTHER PRODUCTS FOR THE O11 INDUSTRY: 
102 U S. cities ond 

33 foreign covotries. 
YOur 

CLASSIFIED TELEPHONE 

DIRECTORY UNDER 
GRATINGS 


WELDED STEEL GRATING OPEN STEEL STAIR TREADS 


you get both production-line 


economy and the precision 
rating of custom-made valves 


Because they're made with production line speed 

and economy, Chapman Steel Valves offer you important 

dollar savings. But you get more than just that — you 

get all the advantages of close quality-control from raw 
metal to final shipment to you. 


Take the metals these valves are made from, for 
instance. Chapman’s own metallurgists 
developed the alloys best suited to each 
application. And they supervise the 
production of every operation each time 
these metals are produced in our own 
foundries. Just one of the many 
reasons why Chapman Steel Valves 

give you better service. 


Why not write today for more 
information on these valves that 
offer you both top quality and 


economy? 


BE GLAD TO 


SEND YOU ey 
CATALOG NO. 20 


The Chapman Valve Mfg. Co. 


INDIAN ORCHARD, MASSACHUSETTS 
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REFINERY AND OTHER PLANT CONSTRUCTION—Continuved 
| Dally Botimated Probable 
COMPANY Plant Sit> Project Capacity Cost Status Complenon | Licensor Contractor 
YPF... Lae Plata, Argen-| Crude Topping, | 50,000 bb's. | $2 Under Constr. | Early 1950 Process | Cat. Constr. 
tina Gaso Treating Cat. Conse. 
YPF Boliviance Cochabamba, Topping & Re- | 5,000 bbls. | 3rd Qtr. 1960 Foster Wheeler | Foster Wheeler 
| Bolivia forming Units | | 
Eurepe and Africa 
Amenean Oil Fawley, Eng. Refinery Expan- | 110,000 bbis. | $150 milbon Under Constr Late 1952 | Foster Wheeler Foster Wheeler 
| oO 
| Anglo-American Fawley, Eng 802 Extraction | 13,000 bbis. Design | | Badger | Badger 
Anglo-Iranian Oil... | Isle of Grain, | Cent. Refg. Unit) 60,000 bbls. | $120 milbon Planning 1982 
| 
| Anglo-Transvaal Vall River, thetic Gaso- | $50-60 million | Contracted Hydro. Res. | 
ied In- | Union of ine aod Diesel | | 
| | | Lobe Ou Ret, | 900 bate. | mition Design Badger | 
Aquila, 8.A neste ube Oil Ref, Mar., 1951 | Juik, Texaco | 
Aquat Genssate Rome, Italy Add to Plant 24,000 bbis. | Projected Late 1951 | 
teliens Petroli 
Amenda Generale Palermo, Italy | Marine Fuel 7,500 bbke i | 
Itahana Petroli Plant | 
: ay Petro- Pernia, Holland | P.U.C. Plant 2,000 tons, yr. Early, 1950 
im Mi. | j 
| My. Bataslerhe Pet...| Pernis, Holland | Expansion | 50,000 ble, | | Under Constr. | mid 1952 
tish G | Petroch hace | Under Conste. | Dee. 1980 Stone & Webster! Stone & Webster 
| Chem Seotland | | 
| Cabot Carbon, Ltd Ellesmere Port, | Carbon Black 50,000 Ibs, yr. | | Under Constr. 1950 } Simon-Carves, | Simon-Carves, 
L. Cabot, | Eng. Plant | Lad. Led. 
ne.) | 
| Caltex Pet. Maat- Rotterdam, | Complete 20,000 bbis. | $18 million Completed | MoKee, Badger, | McKee 
| schappij, N.V. Holland | nery | | } | U.OP. | 
| Cie. de nage Berre, France | Expansion | 26,600 bbis. $31.6 million | Under Constr. | wid 1951 | | a 
Petit-Couronne | Teepol Plant | 25,000 tone, yr. | Mid 1950 
Cie. de Raffinage Petit Couronne, | Lube Unit | | Planned | 
Ce 10,000 bbe | Under | 
ie. de Raff Petit-Couronne | Expansion . J ‘onstr. Py 
Shell-Berre France | 
Cie. Freneaise de Gonfreville, | Lube Unit 2,500 bbis. | | Design | 1951 Texaco | Kellogg-Lummus 
Raffinage | France | | | | 
Cie. Francaise de Cate lle, Distillation Unit | 20,000 bbis. | Under Constr. 1950 Foster Wheeler Foster Wheeler 
finage | France | 
Cp pente de Fpomease, | Topping Unit | 20,000 bbis. | $11 million | Under Constr. | 1950 | Foster Wheeler | Foster Wheeler 
ffinage | France | | 
Cia Espanola de Sta. Crus de Propane-Butane | | 304 bbis. | $100,000 | Contracted | June-July, 1950 | U.OP. U.OP 
Tenerife | Fractionating, | | } 
| (Canary Propane-Deas- | | | | 
Islands | paling | | | 
Cia Espanola de Sta. Crus de _ Propane-Butane | 700 bbis $300,000 Contracted | June-July, 1950 | Standard Of | Poster Wheeler | Foster Wheeler 
Tenerife Fractionating, | | | 
(Canary ne Deas- | 
Islands) hing | 
Cia. Espanola de Canary Islands, | Furl. Ref. Sol. | 425 bbis. $4.5 millon Under Constr Early 1950 | Te: Stand Foster Wheeler Foster Wheeler 
Petroleos, 8.A. | Spain Dewax., Wax j | | ard, Nu. onl 
(C.E.P. S.A.) Fraetntn. | | | 
Condor, 8.P.A. Per Rho, Italy New Refinery 1 min tons, yr | | : 
1 Industriale Pet | | 
Damsh Government Denmark | 21,000 bbis. Planned | | 
Egyptian Government) Cairo, Egypt | Crude Plant | | Lummus Lammus 
| 
Industrie Chimiche | Mantua, Italy | Crude 4.500 bbls. 
Itahane Petrol | 
Industrie. Nasiolane | Massa Carrara, | Refinery 40,000 bbis. | Late 1951 | | 
Pesroi Trasforma-| Italy 
2 
Industria Petrolifers | Milan, Italy | Gasoline Fuel | 20,000 bts, ‘ae Dr. Calogero 
¢ Chimes | Oil Plant | | | Inghogro 
Impenal Chemical w = York- Petroleum — or | | Under Constr. | End 1050 | | Kel Kellogg 
Industries, Ltd England Cracking Unit 
Stand.-Asienda Gen. Italy Add Capacity 28,700 
Indro. Comb. | 
(Stane | | 
Ditto (Stanic Ban, Italy | Capacity bbls 
L’Alliance Petrofina.. | Antwerp, Belg. | Pre 000 bbis. | Planned 
Manchester (hi Partington, Cat, ube | | Projected 
Refinery, Ltd England | 
Mensate Chemical | Britain Poly | Under Constr. | Barly 1950 Staff Staff 
styrene | 
Notices! Ou Refineries Liandarey, Wales vost. | 1,200 bbls. $36 milhon Demgning | Barly 1953 Texaco Hadger | Badger 
| Practa. | 
National Oil Refineries Liandarcy, Wales Solvent 3,000 bbis Contracted | Barly 1951 HWP. HWP. 
uxtraction 
Peebelbronn, 8. A. Merkwiller, Capacity In- 1,550 bbis. | | Authorized 1950 
| France | erease | 
Petrocarbon, Ltd. Partungton, Cat. Cracker, | 20,000 bbis. | 
England Lube & Reform | | 
Petro Chem., Ltd. Petrochemicals | 2,000 bbls. $16 millon Under Constr. | Early 1950 PetroCarbon Petro-Carbon Petro-Carbon 
ngland | 
Philblack, Ltd. Carbon Bik. 137,000 bbis. $5 million Contracted 1950 Phillips 
Ref. de Pet. de Hacombreras, | Add Refinery | 20,000 bbls, | | Under Constr. Get. 1, 1951 
*Ref. Belge Antwerp, Bel —, Vee. }j .. . Projected | June, 1951 
Raffinerie Sal do | Antwerp, | Therm. Crk. >| 7,000 bbls. $2 million Under Constr. June, 1950 | Barnes | Barnes 
Petroles Beiguum Gas || 
t 
Raffineries Francames St. Nazaire, | Consolidate bbls. $9.4 mihon 
de Petrole de France Refinenes | | 
Siethane Augusta, Sicily Crude Refinery | 10,000 bbis. Demgning Early 1950 U.OP., Delite & T.11 
Oli Mineral, S.A. | 
Seottinh Oils, Led. Grangemouth, | Stage I: 1 Pipe | 1.5 min. tons Under Constr. | End 1960 Kellogg | Kellogg a 
Scotland | Stall Daseill.. Yr. 20,000 } 
Seottish G h, Cat. | | Planned Mid. 
Scotland Crk., Vac. Die | 
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REFINERY AND OTHER PLANT CONSTRUCTION—Continved 


COMPANY | Plant Site Project Capacity States Compleneon Licensor Fagmeering Contractor 
Shell Chemical Mia. | Thornton, Eng. | Teepol Plast | 75,000 tons per | Under Constr. | Early 1980 
Co., Lad Eatenmon Year | | 
She Refining & Mar- Staniow, Eng. Comprehensive 60,000 bbls Under Constr Barly 1952 
keting Co, Led Refining 
Shell Refining & | Shell Haven, Comprehensive 40,000 $44 milbon Under Constr. Mid 1953 
keting Lad Engiand Kefining j 
Generale des | LAvera, France LPG Unite 25,000 bots Under Constr. Mid 1950 | Kellogg Kellogg Staff 
wiles de Petrole 
Sorvete Generale Dunkirk, France Crude Reform 33,000 bbs Under Constr Mid 1951 Lummus, Kel- Lummus, Kel- Lurnmus, Kel- 
| 
Soewte Dunkirk, France| Furf. Ref Sol 2.400 Desaning Mid 195! Texaco Lummues Lummus 
Dewas., Wax 
Fraetn 
(ienerale Dunkirk, France’ New Refiner 6,000 bbe Under Constr Early 1950 
Societe Industrial Antwerp, Orde, Crk 30,000 bite Desgning Mid 1951 
wque de Petrole Belgium 
Porto Marghera & 11,400 $4.4 million Contracted HWP. 
Mineral Italy Vac. Distill., 
TROM Acid Treat 
Contract Filtra 
tien for Lube } 
Plectrie 
Gea. 
Load. Paeilities 
per Apron: San Martine di Refinery 13,000 bbte Proposed 
Raffinera Treeate, Italy 
Ohi Mineral 
Soeony Vacuum Notre Dame de MEK Unit 1,000 Desan Mid 1950 Texaco Lusnmus Staff 
Francame Gravenchon 
Soeony- Vacuum Notre Dame de Propane Deas 1,100 Design Mid 1950 Jutk Lummus Staff 
ranca me (Cravenchon phalting 
Sueony-Vacuum Notre Dame de and Uoder Constr. Mid 1950 Staff Staff 
brancawe Cravenchon Compounding 
Vacuum Naples, Italy Visbreaker Early 1950 Staff Staff 
Itahana, pA 
Seoony Vacuum Naples, Italy Topping Unit 15,000 Uader Constr Karly 1950 Staff Staff 
p.A 
Sacony- Vacuum Naples, Italy Solvent Treating 1,000 Uader Constr. Early 1950 Texace Staff Staff 
Itahana, 8.p.A 
Soeony Vacuum Naples, Italy Reformer 5.000 bbis Vader Constr. Barly 1950 Staff Staff 
Itahane, pA 
Standerd Pranceames Port Jerome, Dewaxing 1,200 Design Late 1951 Foster Wheeler 
fea Petroles France $64 millon 
Standard Francawmes Port Jerome, Deasphalting 1,500 Late 195! SOD 
lee etroles France Plaot 
Standard (41 Co. Belgnum Diet Crack 33,000 bble Planned Farly 1952 
NJ 


Trent Ov! Prod North Shields, Crade Plant 11,500 $4.8 mithon Plans approved 
Development Co ngland 
Union Petrol Refinery, Johannesburg, New Kefinery $20 million Projected 
Lid Union of South 
Anglo Iranian Ohi Atadan, Irar Ges Plant 25,000 mef $2 milboo Uader Constr Badger Badger 
Abadan, tren Cat. Cracker Under Constr 1951 Foster Wheeler | Foster Wheeler 
Ahedan, Irar Solvent Dewar Under Constr 4th Qtr., 1950 Texaco Kadger Badger 
Anglo lranian Abadan, Cias Reeov., Under Constr Mar., 1951 Kadger Badger 
Mtab 
Aratnan Amenean Mauch Crude Oi! $4.5 millon Under Constr Summer 1950 Staff and Fluor Staff and Fluor 
thi Co Arabs Statalser 
Aratean American Ras Tanura, S.A. Ref. Under Constr 1950 Rechtel Int. Bechtel, Ine 
Ras Tanura, S.A. Asphalt Plant $1,250 Plane Approved 1950 Staff, Bechtel Sta 
Island Crd. 55,000 $9.1 milhon Under Constr 1950 Lommus, Bechtel Lot. Bechtel, Ine. 
Hala, Pale Crude Plant 80,000 Manned Late, 1951 Badger Kadger 
Harta, Palestine Con. Facilities Under Badger 
Haifa, Palestine Lube Plant 2.500 Desgning Texaco, Jusk Lummus, Kellogg Lummus, Kellogg 


Far East 
Hataalsehe Pet. My Bahk papan bapanson 42,000 bbls Under Constr Mid 1952 
Shell Borneo, Fast 
Rataafeche Pet Pladjce, Sumatra Kebab. to Com- 70,000 bbis Under Constr Mid 195! 
prehensive 
Co. Led Syriam, Burma Furf.. Sel. De- 1.000 bbls $600,008 Dengning Texaco HKadger 
was, Wax Mie 
Burmah (hi Co Synam, Burma Thermafor Clay tons Demgn Mas Miller Max Miller 
Seeony-Vacuum 
Pacifie Kefinenes Honotulu $15 milhon Contracted June, 1950 Fisb Eng Fish Eng 
Led Hawan 


Fretns Refy 


Lute Refining Under Constr Late 1950 


Australian Shell Geelong, New Refinery $4.8 millyor Under Constr Late 1951! 
Ce tera, Australie 


Austruhan Shell (hi Geelong, Vive Bitumen and Projected 
toria, Australian Lobel Plant 

Austrehan Shell (ni Geelong, Vi Asphalt, Lube 
torta, Australia «Sol. Pit 


* Piret appearance ip tabulation Added capacity 


NOTE: Aust Austin ( Badger E. B. Badger & Sons Barnes W. M. Barnes & Co Keehtel - Beehtel Corp Bellows W. 8. Bellows Co Blaw 
Koos Plaw-Knos Construction Ce Bowden W. H. Bowden Braun. F. Braun Co Brown Eng. Brown Engineering (« Brown & Lite-—Brown & Lite Cc 
Rrown Root Brown & Root Construction Canadian Kellogg Canadian Kellogg (« Cat. Constr. Catalytic Construction Co Chemieo Chemical Construe- 
tron ( C BAL Chicago Bridge & lron Works (ec Clarke Clarke Construction Cs Constr. Service Construction Service Co. Delta- Delta Engineering Corp 
Dresser Dresser Engineering Cory Phrhart & Arthur, Inc mon H. K. Pergusor Fish Eng. Engincering Cory Fluor —Fluor Corp 
Foster Wheeler Foster Wheeler Corp Gaso. Plant Gasoline Plant Construction Co General Amenean General Amenean Girdler The Girdler 

at Co Grebe & Doremus ‘irebe & Doremus Process Co Hammond Hamm Harrie John W 
Howard-Mitehell Howard-Mitchell Construction Hudson — Hudson Engineering (or; H.W.P.- Head Wright- 
Reaeareh, Ine led. Eng. —Industrial Eagineers, Constr.Construction Division, Jones & Laughlin Sup ly Co. 
gineering Koppere Koppers Knowle Morris Knowles & Ce Knutson Knutson Construction Co 
womus The Lammus ( Mahoney Mahoney Contracting C« Msson— Mason Brothers Construction Co Mathews 
Mathews Conveyor ( Me Kee MeKee ¢ Max Miller Max B. Miller & Michael Poling Michael-Pohng Const on Co., Ine Montgomery 
1. M. Montgomery & Co I Pan Amerwan Hydrocarbon Research, | Parsons The Ralph M. Parsons Co Pere Division Phillips Petroleum Co. 
Pet. Eng m Petroleum Reetifying Pritchard- J. F. Pritchard Pro. Eng. —Prorcess Engineers, Ine *rocess Constr 
Proeves Constr » Kel y Engineering Co Ref. Maint. Refinery Maintenance Co., Inc Rust Eng. — Rust Engineering Ce Rust Pro.— Rust 
Process Demgn Seb newter Cy Snare Fredenck Snare Cory Sollitt--Summer 8. Sothtt Co 8.0.D. Standard Oil Development Co. State 
Eng State Engineering Mtearns-Koger Manufacturing ( Stone & Webster Stene & Webster Construction ( Tellepaen Tellepsen Construc 
trom Texaco Texaco Deve Universal Oh Prochucts Utah Utah Construction Co sorhees, Walker, Foley & Smith Waleo 
truction White J. H. White Eng. Cory Wohfeld Wohfeld Construction ( owned Calhforma Texas Corp. 
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anywhere in the world 


design patterns of all petroleum processes, 
—reproducible in any desired capacity. 
engineering, the multi-detailed step be- 
tween. design and construction all eoordi- 
nated by experienced plonners toward one 
objective:—a satisfied refiner. 
fabrication facilities in any or oll of three 
FW plants move the job along faster. 
construction experience on more thon 500 
complete process units in many different parts 
af the world. 
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Figure |. Methods of Designating Board-Mounted Instruments 


THERE IS presently a great amount of unnecessary confusion between different groups of 
engineers who work with process instrumentation. This confusion is caused by the widely varying 
methods employed for showing instruments on flow diagrams. This article, advocating the 
adoption of a uniform set of symbols, presents o system which the author has found to be 


practical in actual use 


The real need, of course, is not the acceptance of this specific set of symbols or any other 
specific system, but rather the standardization of a single set of symbols so thot all who work 
with process instrumentation will know exactly what others in the same field have specified 
on any given set of drawings or lists. Since the symbols presented here are quite workable, 
however, perhaps they will to some extent be adopted by instrument engineers. At the least, 


their recording is a step in the right direction. 


For years, engineers have vented 
their creative, imaginative, and artis- 
tic inhibitions on the design of sym- 
bols and abbreviations for use in pip- 
ing and instrument diagrams. Even the 
most stable and .prosaic engineer ap- 
parently runs wild when he has the 
opportunity to designate instruments 
on a flow diagram. Figure | demon- 
strates this point. This figure shows 
some of the symbols that have been 
used to picture a control board mounted 
instrument. 

It is not important to advocate one 
particular system of symbols as the 
ideal solution. The symbols and ab- 
breviations themselves are not nearly 
as important as the universal accept- 
ance of any one of the several 
tems. A little study of Figure 2 will 
emphasize the desirability of stand- 
ardization, This table shows diver- 
gences of opinion in the choice of sym- 
bols by several operating and con- 
struction companies. 

The Instrument Society of America 
has assumed a strong hand in this 
standardization work. With a commit- 
tee headed by David Hostedler of Fos- 
ter Wheeler Corporation, the ISA has 
accumulated the answers to some 150 
questionnaires and has submitted the 
results as a suggested system. This 
survey showed that there is substantial 
agreement on basic principles, but a 
variety of opinion on many of the 
details. To quote from the report, 
“There is considerable work to be done 
to reconcile divergent preferences and 
needs with one uniform system which 
should eventually be entirely satisfac- 
tory to all.” 
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It seems entirely in order to repeat 
here the scope of the abbreviation and 
symbol work as stated in the ISA re- 
port. The committee has taken a 
straightforward and intelligent ap- 
proach to a very difficult problem. It 
would be difficult to take exception to 
this statement of scope, even though 
those familiar with the proposed ISA 
system may recognize deviations in 
certain details of the method covered 
by this article. The statement: 

Field of Application. Instrumentation 
symbols and identifications presented in 
this report are suited primarily to the 
needs of the industrial process industries 
Within this field it is intended that the 
system should be capable of designating 
and identifying the multitude of instru 
ments and instrumentation ttems which 
are used for control and operation of the 


Standardization of 
Process Instrument 
Symbols 


C. S. BEARD 
Instrument Engineer 
San Francisco 


adequate for use by all allied industries 
such as steam generation, fluid materials 
handling, air conditioning, etc. The ap- 
plications are much the same and many 
imstruments identical, Even those items 
differing in detail of construction are 
alike in principle and can be designated 
by the same symbols 

No attempt has been made to include 
instrumentation for such industries or 
fields as astronomy, navigation, aircraft, 
electrical, electronics, etc. The require- 
ments and type of equipment are 
radically different that it has not seemed 
feasible to provide for them in this re 
port 

Field 


so 


extensive 
to 
on 


of Endeavor. A most 
need for instrumentation symbols 
show such equipment satisfactorily 
flow plans of processes. This report is 
concerned first with this need, but the 
system should be suitable for the several 


other requirements. The system pre 
sented is intended for use in the fol- 
lowing 

(a) To designate and identify im 


strumentation on flow plans; 
(b) For recording in specifications, 
listings, requisitions and other sheets; 
(c) To indicate items on piping and 
other construction drawings; 


processes and obtaining data on their (d) For identification tagging of 
pertormance equipment; 
Although not designed primarily tor (e) For use in technical and trace 
their requirements, the system should be literature and drawings 
FIGURE 2 

Abbreviations for Instruments 

A B Cc D G ul 
Flow Recorder Controlier FR‘ RFC FRE RFC FRE 
Flow Recorder FR FR RFM FR RFM FR FR REM 
Ratio Flow Rec. Cont RFR( RRFC RRFC 
Potentiometer Recorder TR TR R-Pot Rk TR k TR TR 
Trans. and Rec Tr & Re Tr & Re 
Alarms \ A M A \ 
Pressure Gauge PI IPG Ip | PI PI 4 PI PG 
Pressure Regulator vec K PC\ pC PC 
Thermo Couple TCA | TE mw 
Thermowell rw rv Tw Th TW 
Test Point (Pressure XP IM PE PTI x PI 
Level Recorder Cont LR¢ LLR« LLR¢ LR¢ 
Flame Failure Safeguard FT 
Industrial Thermometer IT iT Tl TH TH 
Dial Thermometer Tl i! IT Tl TH DI THI 
Displacement Meter DM DM DM FI DM DM M 
Solenoid Valve S\ ES\ Sol sv | SOV SV 
Relief Valve RV RV SV RV RV | RV RV 
Diaph Contro! Valve v V K V v V 
Hand Control! Vaive VMs PI HCV H¢ | pov | 
Temp. Control Valve vie rcy TCV rcy TCV TCV 
Orifice Flange« XP OF FE OF XF | OF oP 
Geuge Glass GG GG LG T—G GG GG GG 


is 
| 
Bd 8 
4 
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a 
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riGURE 3 
Instrument Function 
Measuring 
Control Devices j Devices Alarm Devices 
“easured : - — 
Variable Rec. | Ind. | Blind | Rec. | Ind. Rec. | Ind. | Blind Points 
femperature rik TR 7! TRA TIA | TA | XT 
Pressure PRC Pic PR | PI | PRA | PIA PA | XP 
Differential Pressure DPRC | DPIC DPC DPR DPI* | DPRA| DPIA | DPA | XDP 
F FRE FR | Fl FRA FIA | FA XF 
Leve LR Lik Lé LR {LI LRA | LIA | LA 
| 


Prefix all control valves with letter V thus 


VFR‘ 


High or low alarm devices to be prefixed by letters H or L. respectively 


Miscellaneous Abbreviations 


Thermocouple T 
Restricting Orifice RO 
Manometer M 
Cauge Clase 
Displacement Meter DM 
Solenoid Valve SV 
Vacuum Breaker VB 
Relief Vaive RV 
Bursting Dix BD 
Manual! Set Ms 
Ratio Recording Controller R 
Proce Vantable The tour variables 
most common im industrial processes are 
temperature, flow, level and pressure 
They constitute a maj percentage ot 
all instrumentation in this field, and 
emphasis has been placed accordingly 
m development of the system To a 


lesser degree industrial processes require 


mstruments for a considerable number 


of other variables. Provision has been 
made tor those expected to be en 
ountered most often. To include identi 


TEMPERATURE WELL 


INDUSTRIAL THERMOMETER 


Additional Measured Variables 


Specific Gravity-Density 
smoke Density SD 
Operation 
Hydrogen lon Concentration pH 
Carbon Dioxide C oncentratior 
Onygen Concentration Oh 


heation for other less common variables 
loes not seem warranted in the initial 
system. Recognition of the lack in this 
respect includes the intention that addi 
tional provisions should be made later 
if it seems nbtcessary 

Type of Device. There are many Varie- 
mstrumentation equipment and 
they have many functions. It is obvious 
that all details of such varieties could 
not be encompassed in any practical 
system of identifications 

Such things as whether 
indicates, records, or controls automati 
cally are of consequence to many per 
sons. Other details of the item or its 


trees oF 


an mstrument 


DIAL THERMOMETER 


and its additional 


techahisius minor 
functions are generally of imterest to a 
lymited number of individuals. They are 


concerned with the instrumenta 
The knowledge of detail re- 
quired by individuals in this category 
will necessitate reference to complete 
specifications tor the item in most cases 
The system presented, therefore, has 
been limited intentionally to the iden- 
tiheation of principle 


usually 
tion proper 


Figure 3 is a table of abbreviations 
which will cover a large percentage of 
the instruments encountered in the 
process industries. The first letter or 
letters of each symbol serves to iden- 
tify the measured variable. This table 
includes symbols for five of the more 
frequently encountered primary varia- 
bles. Additional variables often meas- 
ured are listed below. This list must 
of necessity grow to include any vari- 
able measured, Care should be exer- 
cised to keep these classifications broad 
rather than to select letters for minor 
variations. 

The middle letter (second or third) 
shows whether the instrument is re- 
cording, indicating. or non-indicating. 

The next and final letter in the 
symbols, if used at all, denotes that 
the instrument is a controller or an 


alarm. Control valves are identified by 
prefixing the letter 


“V" to the symbol. 


TEMPERATURE INDICATING 
POINT CONNECTED TO MULT) - 


TEMPERATURE RECORD 
POINT CONNECTED TO 


POINT INDICATOR ON BOARD MULTI - POINT RECORDER 


ist NUMBER THAT OF INDICA- ON BOARD- ist NUMBER 
TOR - 2mo OF POINT THAT OF RECORDER- 
20 OF POINT 
3 way BUTTERFLY OPENS ON CLOSES ON 
AIR FAILURE AIR FAILURE 
ANGLE 


in 


HYDRAULIC 


ORIFICE 


ONOUCTIVITY CELL 


QUICK OPENING 


A 
} ONSPL ACEMENT 


METER 


Figure 4 


FLOW NOZZLE 


Petroleum 


~Vi- 


SOLENOID 
VALVE 


ead 
MANOMETER 
INDICATING 
FLOW METER 
IN LINE TYPE 
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By this method, the valve carries the 
same number as the instrument with 
which it operates. The common or 
garden variety pressure regulator be- 
comes a “VPC”—as does a diaphragm 
motor valve operated by the output air 
from a pressure controller. It can be 
identified on piping and instrument 
. diagrams in a manner that will be 
shown later, The addition of “X” to 
the measured variable letter identifies 
a test point, Thus, “XF” is a pair of 
flanges with an orifice plate; “XT” a 
thermowell and “XP” a static connec- 
tion. In selecting abbreviations an ex- 
treme effort was made not to dupli- 
cate letters. 

This system of abbreviations is based 
upon the functional use of each in- 
strument rather than upon the actual 
type of instrument. The “PI,” pressure 
indicator, may be a bourdon-type 
gauge, manometer, or a flowmeter with 
the low pressure chamber open. A 
“TI.” temperature indicator, is an in- 
dustrial or dial thermometer. The “FI” 
flow indicator, may be an aneroid or 
mercury manometer, rotameter or cali- 
brated check valve. 

The list of miscellaneous abbrevia- 
tions shown in Figure 3 includes at 
least two items that are contrary to 
the preferences of the author, but are 
used as a concession to process en- 
gineers who are accustomed to these 
forms. These are “GG” for gauge 
glass which in reality is a “LI,” level 

indicator, and “M” for manometer 
which may be a “PI,” “DPI,” or “FI.” 
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FRC PH TRANS WITH RECEIVER 
MOUNTED ON BOARD 


FLOW RECORDER - 
PNEUMATIC TRANSMISSION 
TRANSMITTER LOCAL 
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FLOW RECORDER WITH 

PRESSURE RECORDING 

4 PEN - BOTH ELEMENTS 
RECEIVER MOUNTED ON BOARD PNEUMATIC TRANSMISSION- 

TRANSMITTERS LOCAL - 

RECEIVERS BOARD MOUNTED 
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| 
OVRECT OPERATED PILOT OPERATED VALVE PREUMATICALLY 
CONTROLLER POSITIONED FROM BOARD 
REDUCING PRESSURE 
| 
wa 
| 
a 
LIQUIO LEVEL INSTRUMENT GAGE GLass LOCALLY MOUNTED LOW LEVEL AL Ane 
INTERNAL FLOAT TYPE LIQUID LEVEL 
CONTROLLER 
Figure 5 


The ratio recording controller is 
shown with two open letter spaces be- 
tween the “R,” ratio, and “RC,” re- 
corder controller. These are to be used 
for the appropriate letters representing 
the measured variables such as “FF,” 
flow-flow, “FP,” flow pressure, and so 
on—any of the possible relations for 
which the instrument may be used. 

Conflicts and difficulties which cause 
arguments are bound to occur, but a 
conscientious effort toward simplifica- 
tion and standardization will, in due 
time, bring about accord. Certainly 
there will be difficulties. Many engi- 


IN. LC - VALVE OPEN ON 


AIR FAILURE TRANS - L 


Figure 6 


FRC WITH LEVEL RECORD BOTH ELE 
-Tr COMB 


LIQUID LEVEL CONTROLLER 
RESETTING LOCALLY MOUNTED 
FLOW RECORDER CONTROLLER 


neers have used “APS” for’an auto- 
matic pump starter and “AFS” for 
automatic furnace shutdown. One starts 
and the other stops, although the form 
of the abbreviation is identical, The 
“APS” is really a pressure alarm or 
more correctly, a low pressure alarm. 

There are two approaches to the ap- 
plication of abbreviations to alarms. 
An alarm that operates a pump, sole- 
noid valve, or other device might well 
be termed a controller as it surely 
controls at one particular valve. On 
the other hand, it seems to the author 
that most alarm circuits, either pneu- 


EXT. TYPE 


FLOW TRANSMITTER @ CONTROLLER 
LOCALLY MOUNTED~ INDICATION 
TRANSMITTED TO BOARD - SET 
POINT OF CONTROLLER PNEUMATICALLY 
SET FROM BOARD 


- 
| 
—, 
(eX 
ON BOARD 

} ] R) \ 7 
( 
(_ ra \ 
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can be used to start 


or electric, 


matic 
or stop equipment in addition to op 
erating a light or horn and that no 
further recognition of this possibility 
is necessary in the instrument symbol 
other than the final letter designation, 
“A” 

The systems for numbering the in- 
dividual instruments are numerous and 
varied. In many cases it is necessary 
to identify the plant in which the in 
strument is installed. This may be ac 
complished by an additional number. 
as “FR-63-26."” 
designation for “FR-26.” 
a block of numbers may 
to each plant. For instance, 100 to 199 
200) te 299 
for a compressor plant, and so on 


where the 63 is a plant 
Alternately. 


he assigned 


might be for a crude unit 


A system in which each instrument 
type starts with | has proven satis 
factory. By this method, “FRC-10" 


will be followed by “FRC-11,” rather 
than by a dissimilar instrument such 
as a “TR” of “PR.” This system sim 
plifies the numbering of additional in 
struments in an existing plant Stamped 
tags may be kept in the instrument 
shop, and when a new instrument is 
brought in for pre-installation inspec. 
tion, the next tag of the proper classi- 
fieation may be attached 

Transmitters and receivers carry the 
same numbers ‘Tr’ or “Re” as 
a suffix. A multipoint potentiometer 
should be numbered “T-1" or “TR-1” 
ete, Individual temperature points may 
earry the instrument number followed 


with 


by a point number such as “T-1-8 
Although the question has been ar- 
gued extensively, it is becoming gen- 
eral procedure to number different in- 
strument elements separately, even 
though they 
Thus. the flow element or fune 
tion might be “FR-73." while the static 


element might be “PR-39." This method 


may be enclosed in one 


Case 


straw 


has avoided complications of identi- 
fication. 

The use of these abbreviations on 
piping and instrument diagrams can- 
not tell the complete story. It is pos- 
sible, nevertheless, with a set of sym- 
bols to depict very completely a com- 
plicated process, Different schools of 
thought exist on the question of how 
much of a story the piping and in- 
strument diagram should tell. One 
group would like to tell a complete 
story, making a combination process 
flow sheet, piping detail drawing, and 
instrument specification, Others feel 
that even now we are making this 
drawing too complicated by specifying 
there a major share of the instrumen- 


tation story. 
Under any circumstances, it is de- 
sirable to refrain from the use of 


complex or obscure abbreviations, 
such as “HVLLESD” for “high vis- 
cous liquid level electric shutdown.” 
The first and very important use of 
the piping and instrument diagram is 
to transmit a scheme of operation for 
the manufacture of a product from a 
process design group to an instrument 
engineer. For this purpose, the abbre- 
viations and symbols should show the 
functional use of the instrument, rather 
than the identity of a specific appa- 
ratus. It should be within the jurisdic- 
tion of the instrument engineers to de- 
termine the best for each 
service, The best guide is a symbol on 
the flow sheet that explains, for ex- 
ample, that level is to be controlled 
and possibly indicated at some distant 
point, or that smoke density is a criti- 
cal consideration and requires an alarm 
upon becoming abnormally black 


instrument 


In planning a new plant design the 
final step in the proper utilization of 
these symbols and abbreviations is the 
use of an instrument schedule or speci- 
Here the exact instru- 


fieation sheet 


Figure 7 


ment with all of its individual details 


is described for procurement from 
supplier's stocks. In these specifica- 
tions the type. range, chart size and 
all pertinent characteristics are given. 
The preparation of these forms is be- 
yond the scope of this article. 

Figure 4 shows the basic use of the 
abbreviations. Although superfluous. 
the repetition of “T1” for industrial 
thermometer and for dial thermome- 
ter, emphasizes the fact that both are 
temperature indicators, and only as- 
sume different characteristics on the 


instrument schedule. Various vaive 
types are shown, 
Figure 5 shows variations in the 


use of diaphragm valves. The scheme 
readily differentiates between the back 
pressure control and reducing pressure 
control, for instance, It will be noted 
that the static line is depicted by a 
solid line, while the controlled medium 
line appears with diagonal cross hatch- 
ing. The pressure regulator is shown 
differently than the diaphragm valve 
operated from a controller, 

The symbol for a board-mounted 
instrument is depicted in the sketch of 
a “valve pneumatically positioned 
from the board in Figure 5. As shown 
in Figure |, the board mounted in- 
strument has been variously identified 
by “B.” “Bd.” an arrow, a horizontal 
line through the balloon, a square, and 
here two circles. This last svmbo! was 
selected as one that easily catches the 
eve but does not, conflict with other 
symbols used on the instrument dia- 
gram. 

Various types of level instruments 
are shown on Figure 5, The gauge 
glass symbol may represent multiple 
units connected in series to provide 
a longer range of level indication. 
Gauge glass units with separate con- 
nections to manifold are 
given individual numbers. 
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Figure 6 shows symbols and abbre- 
viations as used in combinations. The 
use of a symbol (in this case the bal- 
loon with the diagonal lines) for the 
transmitter has done much to simplify 
the analvsis of flow diagrams. The in- 
tertwining of symbols for two instru- 
ments mounted in the same case avoids 
confusion, too. An “R” in the small 
circle in the pneumatic line is used 
when one instrument resets the set 
point of another instrument. 

Although capillary tubing has not 
been differentiated by a symbol, it may 
be advisable to use the ISA recom- 
mendation of a solid line with crosses 
and show the thermocouple jead in the 
same manner as an electric line. A dis- 
advantage is that in the early steps 
of the use of the instrument diagram, 
no decision may be available as to the 
specific type of instrument to be used 
at each point. 

One instrumentation diagram that 
presents difficulties in graphical rep- 
resentation is the boiler and its con- 
trols, Water level and combustion con- 
trols offered by certain manufacturers 
are highly specialized and do not lend 
themselves to representation by usual 
process plant instrument symbols. 
Figure 7 shows a two-element feed- 
water control. The output of the level 
controller and the output of a con- 
troller-type steam flow meter are fed 
into a relay whose output in turn 
controls the feedwater inlet valve. The 
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manner of showing this by symbols, 
indicates the method clearly without 
any reference to or restriction of the 
selection of specific equipment to do 
the job. The third element, feedwater 
flow, has been added to both the equip- 
ment sketch and the symbol diagram 
of Figure 7. Although there may be 
differences of opinion and more than 
one acceptable way to show this and 
other instrumentation schemes, it is 
felt that the system of symbols pre- 
sented is adequate to handle most 
problems, 

Figure 8 shows the application of 
this system of symbols to a typical 
boiler installation, Attention is called 
to a number of items. The “RPC” on 
the main-steam header sets the forced 
draft damper and the speed of the 
induced and forced draft fans. The 
induced-draft damper is set by the 
combined affect of steam flow and 
firebox pressure as shown in the dia- 
gram. An oxygen recorder and smoke 
density indicator and alarm were used 
on this setting. The feedwater system 
is a two-element system as shown by 
the tie-in between the flow recorder 
using a flow nozzle, and the feedwater 
lével controller. The flow of oil fuel 
and gas fuel is transmitted to record. 
ers which are totaled by a “RTFC.” 
recording total flow control, (This is 
one of the difficult abbreviations.) 
The total fuel flow is set by the change 
in air flow. Preference of fuel is han- 


K 


FEED WATER 


dled in the “C™ being reset from the 
“RTFC.” The alarms and shutdowns 
show up in their proper locations. It 
will be noticed that draft gauges are 
shown as pressure indicators. They are 
just that. No attempt has been made 
to connect the solenoid valves with 
their operating instrument, This infor- 
mation must be obtained from the in- 
strument schedule, 

It is felt that the system presented, 
including symbols abbreviations and 
method of use, may he adapted to 
practically any process so that the 
piping and instrument diagram will 
give a clear explanation of the man- 
ner in which the variables are to be 
measured or controlled. Like other 
tools, the system works better with a 
little sympathetic understanding of its 
limitations. In developing this system, 
the few changes in the ISA approach 
were not made just for the sake of 
change. With the feeling that their 
committee has developed a system on 
the basis of the studied criticism of 
150 engineers, nothing was changed 
here without strong reasons favoring 
the alternate. The technical societies, 
operating and design engineering con- 
cerns—in fact all engineers —should 
work toward the time when the en- 
gineer or instrument supplier can 
readily interpret any flow diagram that 
is presented to him, without having to 
learn a new set of symbols and ab- 
breviations. 
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Figure |—Grophic Panel at Cos- 
den Petroleum Corporation, Big 


ry. 
Hk control room serves two pul 


poses which must not be overlooked 
when considering the layout of a proc 
ess control system. First, centralization 
of the controllers, indicators and re 
corders makes it easier lor the opera 
tor to run his plant efficiently: and 
secondly, it provides a clean dry loca 
tion for the precision instruments upon 
which good operation of a refinery tb 
dependent 
Before discussing this control root 

it is well to list the particular feature- 
of the instruments which are essential 
to the operator These are in order of 
importance as follows 


(1) Indication of measurement 


i tlow pressure. temperature 
level, ete.) 

(2) Indication of control point set 
ting 


(4) Setting knob for changing con 
trol point setting 

(4) Regulation for manual control 

(5) Switch for shifting from auto 
matic to manual control and 
viee versa (effected easily and 
without disturbing the process} 


(6) Indication of opening of 


control valve 

(7) Provide alarms and operate 
safety devices in event of major 
plant disturbance es 
Record of pertinent measure 
ments for analvsis of plant op 
eration 

(9) Reeord of those measurements 
for accounting or plant balance 


purposes 


ltems | through © are the tools with 
which the plant is run from hour te 


THE CONTROL room, long rec- 
ognized as the nerve center of 
the refinery, is currently getting 
a lot of attention aimed at com- 
pacting and simplifying the con- 
trol equipment. To some extent 
rows of indicating and recording 
instruments soon may be a thing 
of the past and on all sides 
one hears talk of console type 
panels, graphic panels, func- 
tional panels together with new 
forms of automatic control. The 
purpose of this article is to re- 
view some of the background to 
the talk and to present a current 
appraisal of the situation so that 
the plant operator or designer 
may evaluate the different ap- 
proaches and select that most 
suited to his particular needs. 


hour and sometimes minute to minute 
They must be conveniently located. 
weeessible, easily used. and reliable 
Items 7 through 9, although impor 
tant, are consulted less frequently 
provided that the controllers are com 
pletely reliable, that they control very 
well always and that the process con 
trol system is inherently stable. These 
factors alone are not the only ones to 
be considered in laving out a control 
room and some other thoughts are 
offered 


With the complex inter-related proe 
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esses that are in use today and consid- 
ering the grave consequences of a 
single mismanipulation of a controller 
or valve, it is important that the con- 
trollers are “keyed” properly to their 
respective uses in such a manner that 
operators, particularly trainees, do not 
make mistakes. 

A noticeable tendency is for modern 
plants to become larger and more 
complex with a consequent increase in 
the number of instruments per “unit.” 
The greater number of instruments 
makes it possible to operate these units 
efficiently and with maximum return 
but there is a practical limit to the size 
of a control panel and because control 
rooms are expensive, it is desired to 
limit their size. There is an increasing 
demand for compact control panels. 

Whereas heretofore a refinery con- 
sisted of a number of different units 
each of which operated more or less 
independently, the modern approach 
is to integrate them more closely and 
the need for more centralized control 
rooms becomes more and more impera- 
tive. This factor emphasizes the impor- 
tance of the statements in the preced- 
ing paragraph. (For example, one can 
visualize a refinery in which the crude 
units, cat cracker, fractionation and gas 
concentration units are all operated as 
a single entity. With small holding 
time between sections, changes in one 
unit require prompt changes through- 
out the rest of the plant.) Thus, in- 
stead of having many little control 
rooms scattered throughout the plant. 
there is much to be gained by consoli- 
dating the different panels in an “area” 
control room which would take care 
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of a given number of different but 
related units, While thought must be 
given to the minimum number of op- 
erators that are required and the pos- 
sibility of overcrowding a small con- 
trol room, considerable economy can 
be achieved. 

The inherent flexibility in some of 
the modern, well designed, controllers 
in general use makes it possible for 
them to be arranged in many different 
manners. These features are of great 
value to the process control engineer 
and permit him to work out many 
different applications using standard 
components in his instruments. These 
instruments can become somewhat 
complicated and if he is willing to 
aceept a reduction in flexibility and is 
willing to sacrifice some of the special 
controllers he uses now it is possible 
to manufacture them in a more com- 
pact and simple manner. It has been 
suggested that the simplication of these 
controllers may prove of value from 
the standpoint of maintenance and 
stocking. 

Because of the high cost of skilled 
labor and materials. it is very neces- 
Sary to simplify the installation of 
field mounted instruments. Compli- 
cated piping manifolds, individual in- 
strument houses and arrangements re- 
quiring frequent checking and service 
must be avoided. For example, seal 
pots, multi-valve manifolds, steam 
tracing and weatherproof heated 
houses required for some flow trans- 
mitters can cost many times the first 
cost of the instrument. Modern design 
of such transmitters permits installa. 
tion without these requirements in 
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many cases. While this point does not 
particularly apply to “panels” as such, 
they are part of the same trend toward 
more streamlined instrumentation. 

The foregoing considerations will 
he satished generally therefore, if the 
following points are met in the design 
of the instrumentation : 


(1) Control to be stable and accu- 
rate. 

(2) Controllers adequately “keyed” 
lo process. 

(3) Control panel to be very com- 
pact. 

(4) Colsolidate control panels for 
different units in the refinery. 

(5) Use minimum number of types 
of instruments. 

(6) Simplify outdoor installations. 


In order to fulfill these require- 
ments particularly 3, 4. and 5--~it is 
apparent that ( pneumatic ) transmis- 
sion must be used for all measure- 
ments and that the panel mounted 
instruments must be very small, How- 
ever, they must be provided with all 
the functions required to satisfy the 
nine requirements outlined in the sec- 
ond and third paragraphs of this arti- 
cle. A number of arrangements are 
suggested with which a control system 
may be designed to meet all of the 
foregoing specifications. It is not in- 
tended that this article shall delve into 
any theoretical or mechanical details 
of instruments, but will deal only with 
those functions which affect the use of 
some of these devices and how they 
may be arranged on either a “graphic” 
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Figure 3—Controller Arrangement for Console-Graphic Panel, 


panel or a “console” panel 

One such arrangement is shown in 
outline form in Figure 2. A controller 
is mounted on the operating panel and 
fulfills most of the requirements, out 
this 
which are important for operation of 
the plant. A multi recorder is mounted 
nearby and to it branch lines from the 
connected so that the 


lined at the beginning of irticle 


transmitters are 
measurements may be recorded, thereby 


completing our requirements. This 
pneumatic receiver recorder of a mod 
ern design which makes use of the 


latest tec hnique permits a rec ording of 
sik measurements on a single circular 
practical and 


Xperience has 


chart an extremely 


pleasing manner 
shown that a cireular chart is the most 
use, It 


is easily handled and is 


practical for general refinery 
is easy to hile, 
accurate, Its use for multiple record 
ing was not generally approved until 
a proper method of printing the rec 
ords has been evolved but now that this 
ha- worked 


its reneral It 
the 


detail heen satisfactorily 


would be mounted adjacent to 


graphic panel, perhaps on a wing ot 
of a console arrangement 


will 


in the 
it would be part of the panel It 


(ase 


he noted that the general svstem de 
parts from current practice only i 
that the controller and recorder are 
separate d 

The svstem (Figure 2) may be con 


sidered as a logical continuation of the 
steady improvement in automatic con- 
trol that has been in progress for the 
last 20 years. and is merely an acknow!l- 
edement of the fact that a good multi- 
ple-recorder for transmitter signals has 
heen developed and that a controller 
need not require much panel space. 
The significant feature is the size of 
the panel mounted controller 
The most compact re- 


inches 
x inches 


cording or indicating controller in 
general use today is about 15 inches x 
Thus, in the same space on 
the panel it is possible to mount eight 
of the controllers It 
should be noted that the 
scale length of the “miniature” con 
troller is just a little longer than that 
in an instrument 12-inch cir- 
cular chart, Compactness is realized 
readability, On the 
the streamlined 
s easier to read and 


17 inches 
miniature 

however. 
using a 


with loss of 


contrary 


ne 
because of 
design, the scale 
settings or manipulations more easily 
effected 

Compactness is realized by efficient 
utilization of available space and good 
design. Such a would be 
made in but two models 
and one in which the control point 
(pneumaticset} 


controller 
one as shown 


would be set remotely 
so that cascaded systems would be pos- 
With these two models and as- 
all standard 
worked out 


sible 
design, 
may 


suming correct 


control methods he 
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TRANSMITTER 


Remote Type 


without adding “special gadgets” to 
the instrument. 

An entirely coincidental develop- 
ment of force balance type differential- 
pressure transmitters for flow has re- 
sulted in definite improvements in the 
control of flow. The important feature 
of these instruments in regard to con- 
trol is the considerable increase in 
speed of response, Flow controllers 
using these transmitters are extremely 
sensitive and respond to load or proc- 
changes extremely rapidly. The 
time constant of the transmission sys- 
tem and control valve, which remains, 
is so small that in most cases it may 
be ignored, This improvement in con- 
trol. while in no way dictated by a de- 
sire to use graphic or console panels 
is. nevertheless, a helpful factor. 

Another controller arrangement 
(Figure 3) the viewpoint of 
the plant operator is generally the 
same that Figure 2 
in both cases the appearance of the 
panel mounted instrument is almost 
identical. The equipment is used 
in exactly the same manner although 


ess 


from 


shown in 


as 


the method for switching from auto 
matic to 
what more complicated and this can 
be quite a disadvantage. There is, fur 
ther. a fundamental difference in that 
the controller proper is located in the 
held. exposed to the elements while the 
panel mounted instrument is merely a 


manual control is some 
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device for remote setting of the con- 
trol point of the controller and for 
providing an indication of the con- 
trolled variable. 

The main advantage claimed for 
this arrangement is that the length of 
the transmission lines between trans- 
mitter, controller and valve are re- 
duced to a minimum with a resulting 
improvement in control, more particu- 
larly in those cases where excessively 
long distances between point of meas- 
urement and the panel are involved. 
On the other hand, considerably more 
piping is required, protection of the 
controller may be a problem while 
controller adjustments mainte- 
nance which have to be made out in 
the plant are more difficult as in some 
cases they will not be too accessible. 

It is not the author's intention to 
suggest that one method is better than 
the other but rather it is desired to 
point out that th ce are two methods 
and that each has its merits and that 
hasty decisions in favor of one or the 
other may result in subsequent recrim- 
inations. In any event, one or a com- 
bination of these two systems provide 
the main building blocks with which 
the process control engineer may con- 
struct either a “graphic” or “console” 
type panel, 

The “graphic” panel consists of an 
enlarged flow sheet, including only 
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those lines and pieces of equipment 
which are directly involved in the 
process control system and upon which 
the controllers and indicators are 
mounted and shown in correct location 
with respect to the process, Various 
methods for fabrication of the graphic 
panel itself have been worked out and 
therefore need not be enlarged upon. 
To make the diagram more simple to 
follow, the flow lines and instrument 
connections are color coded and it is 
important that the panel be made in 
such a manner that the colors will be 
permanent and that the face of the 
panel can be kept clean. To illustrate 
the point, a typical process flow sheet 
is shown in Figure 4. This is the dia- 
gram that evolved from discussions 
between the plant designers and con- 
trol engineers. The basic instrumenta- 
tion has been worked out and there 
remains only the problem of selecting 
the particular instruments and decid- 
ing upon the type of panel that will 
he used, 


If it should be decided that a 
“graphic” panel is desirable, then this 
flow sheet will form the basis of the 
“graphic” section of the panel. Inevi- 
tably modifications in the actual lay- 
out of the diagram will be necessitated 
by shapes of instruments and panel 
board design. In this particular in- 
stance, the diagram in Figure 4 is 


Figure 4—Flow Sheet for Catalytic Cracking Unit. 
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be readily 


drawn so that it may 
adapted in this manner. 

A possible arrangement for the com- 
plete panel is shown in Figure 5, The 
operating controllers, indicators and 
alarm lights are incorporated into the 
graphic section and multiple record- 
ers, multi-point indicators and some 


special instruments are mounted 
around the center section. 
Variations of the over-all panel 


shape will suggest themselves, wings 
at 45° to the graphic section with 
built-in desk space, the whole panel in 
a circular shape and so on. The prin- 
ciple remains the same. 

The “graphic” panel has much to 
offer, perhaps more particularly to the 
operator of a relatively small refinery, 
but it is obviously not the most com- 
pact nor flexible arrangement. A “con- 
sole” type arrangement is suggested in 
Figure 6. This panel is designed for 
the same plant outlined in Figure 4, 
although minor differences may be 
noticed. A comparison of the two pic- 
tures will reveal the considerable re- 
duction in space required for the “con- 
sole” (actually the panel width is 60 
percent of the other) and it will be 
noted that proper grouping of the in- 
struments allows adequate “keying” of 
the controllers to different sections of 
the plant. Standardization of instru- 
ments is carried a stage further in that 
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Graphic Panel for Cate- 
lytic Cracking Unit 


Figure 6 (below)—Con 
sole Panel for Catalytic 
Cracking Unit 


standard panel sections may be used. 
This is of considerable interest to the 
larger refineries where many units are 
involved and where changes in plant 
equipment to satisfy changing market 
conditions are made from time to time. 
thus rendering the use of a “graphic” 
panel impractical. 

Without any doubt other arrange- 
ments of the panels will suggest them- 
selves, such as extension of the con- 
sole idea to semi-circular forms to be 
operated from an office type chair. 
Each plant operator will want to con- 
sider this feature in the light of stand- 
ard operating procedures, the number 
of operator: involved, and so on 

In conelusion. it is emphasized that 
selections between “graphic” and “con 
sole” panels can be made only after 
careful evaluation of the individual 
plants in whieh they will be used. The 
development of a number of compact 

standardized high quality instru- 
ments provides the necessary building 
blocks for the designer, and the con- 
tinuing need for most efficient control 
at minimum cost may make such panel 


arrangements more desirable 
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Graphic Panels Help Solve 
Processing Industry Problems 


G. E. HOWARD 


Application Engineering Dept., Taylor Instrument Companie: 
Rochester, New York 


\\ ITHOUT instrumentation the pe- 


troleum refining industry could never 
have developed from the shell-still 
stage into such complicated processes 
as the catalytic cracking units. With 
the shell still, instrumentation served 
primarily for the protection of the op- 
erators and equipment. These instru- 
ments usually consisted of a tempera- 
ture indicator or recorder near the bot- 
tom of the shell still used for indi- 
cating coke formation and a pressure 
control for preventing excessive pres- 
sures in the unit. This same considera- 
tion of instrumentation carried through 
even into the first continuous cracking 
process. As the demands for better 
automotive fuels were felt. more con- 
sideration was paid to the initial and 
end point temperatures of the gasoline. 
This required much more accurate con- 
trol of the fractionating equipment. 
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From this time 


THE THREE problems which 
processing have imposed upon 
instrumentation are reduction of 
panel board size, increase quality 
control and improve supervision. 
In the accompanying article the 
author concludes that major 
strides in solving these three 
problems have been achieved by 
introduction of complete panel 
control. His prediction is that 
the graphic panel type of con- 
trol will be widely accepted 7 
both large and small users 
industrial instrumentation. 
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forward instrumenta- 
tion served a two-fold purpose, for 
product quality control and for pro- 
tection of the equipment. 
At first, when the processes were 


relatively simple, instruments were few 
and generally mounted in pump houses 
or anywhere that afforded a little pro- 
tection. As the units grew and became 
more complicated the success of oper- 
ation depended upon more and better 
automatic controls. Hence, control from 
pump houses gave way to complete 
control buildings designed especially 
for this use, 


Problems of Panel Boards 


While the large panel boards are 
impressive to the layman, they impose 
a number of problems, From a first 
cost standpoint, figures show that cost 
of control houses varies from $200 to 
$300 per linear foot of control panel. 
On large and complex processes this 
cost figures high in the total invest- 
ment. Control houses are constructed 
to produce the maximum in safety for 
the operators, Lines carrying hydro- 
carbons or toxic gas do not enter these 
buildings. 

Indication and control of the proe- 
ess is obtained by transmitting pneu- 
matically or electrically from the 
process to instruments in the control 
house. On some applications unsatis- 
factory control has resulted from the 
transmission lag from the point of 
measurement to the control house and 
back to the valve, When the transmis- 
sion lag ha’ been small with respect 
to the process lag, such as with tem 
perature controls, little or no ill effects 
have been noted. 

The control of flow with undamped 
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meters have shown cause for the great- 
est concern. For successful operations 
all the processes that make up the unit 
must function as an integrated unit. 
Disturbances must be readily observed 
and immediately corrective steps taken 
to prevent this surge from upsetting 
the process further along. With panels 
stretching upward to 150 feet an in 
go several minutes un 
that time quantities of 
off-specification product may pass 
through, or still worse, equipment in 


advertantly damaged 


strument may 


observed. In 


Today with the demand for better 
fuels and always confronted with in 
creased production costs, the petroleum 


has asked for 
satisfactorily 


and chemical industry 
that 


produce three desired results 


controls can more 
1) Reduce panel board size 


2) Increase quality control 

Improve 

An answer to these problems has 
been the evolution of the graphic panel 
type of control board, Figure 1 illus 
a simple system applied to a 
The right-hand sketch is 

the left-hand 
panel for the 


trates 
lracthonator 
to illustrate the process 
portion the graphic 
given section of the process The sketch 
is intended to illustrate three types of 
control arrangements. The first type of 
is that 
reset relay, and control 


control where the transmitter 


valve are all 
in close proximity. Flow control REC-1 
maintains the feed rate to the column 


This flow is measured by a differential 


type element whose output actuates the 


reset relay in close proximity to the 
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Figure 2 


process. This output also actuates the 
recorder at the graphic panel provid- 
ing a continuous record of the feed 
rate. The set point and the air pres- 
sure to operate the cut-off relay are 
pneumatically operated from the re- 
corder, To provide smooth transi- 
tion from automatic to manual oper- 
ation a cut-off relay is located in the 
line between the reset relay and the 
control valve. The output from the 
reset relay goes to both the reset relay 
and the This line to the 
Transet Panel provides a means of 
loading the top of the diaphragm valve 
when on manual control 

The second type of control is that 
where the transmitter is located at the 
with the 


recorder 


point of measurement 


Figure 3 (above) 


troller remotely located on the graphic 
panel. The temperature control RTC-1 
consists of a temperature transmitter 
located at the top of the column. It 
transmits a signa] to the control panel 
on which are located the reset relay 
and the recording receiver, The output 
from the reset relay actuates the con- 
trol valve on the reflux line to the 
tower, 

The third type of control is that 
where both the controller and the con- 
trol valve are located at the point of 
measurement. Level control LLC-1 is a 
proportional controller set 
with a throttling band of 100 percent. 
Its output actuates directly: the con- 
trol valve on the bottoms draw off. 
This same signal actuates the indicat- 


response 


Figure 4 
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ing receiver at the control panel. Often 
where the bottoms is a feed to the next 
tower the output from the level con- 
troller adjusts the set point of the flow 
controller to that tower. 

Recognizing the need for a recording 
instrument that would be small enough 
to fit into this graphic panel idea, our 
companies developed the recording re- 
ceiver shown in Figure 2. With a 
front panel size of 4, x 5!y inches 
this instrument has incorporated into 
it a recording strip chart receiver, a 
set point indicator, a pilot operated re- 
ducing valve for set point adjustment. 
and an automatic-to-manual switch- 
over. The strip chart is 3 inches wide 
with a 214 inch section of record visi- 
ble at all times. The motion of the 
pen is rectilinear with the chart mov- 
ing from right to left. With a chart 
speed of 1 inch per hour a one month 
supply of chart paper is available on 
the reel. Charts are available cali- 
brated 0 to 100 and 0 to 10 square 
root. A seale graduated in the same 
units as the chart indicates the posi- 
tion of the set point. 

The loading pressure for the reset 
relay is maintained by a pilot operated 
reducing valve, In manual position of 
the automatic-to-manual switchover 
this reducing valve loads the control 
valve to maintain the control point. 

An automatic-to-manual switchover 
allows the operator to transfer the 
control to or from the reset relay with- 
out producing a disturbance in the 
process. Thus, the recording panel pro- 
vides a continuous record of process 
conditions, an indication of set point 
positions, a means for adjusting the set 
point, and a method for complete auto- 
matic-to-manual changeover. 

A companion instrument. an indi- 
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Figure 5 


cating receiver, Figure 3, incorporates 
all of the features of the recording 
instrument except that it is a dual gage 
indicating receiver, The process varia- 
ble is indicated by the inner gage 
with the set point indication on the 
outer periphery. 

As an integral part of the graphic 
panel and consistent with the demand 
for quality control, three transmitters 
have been developed. 

The temperature transmitter, Figure 
4, embodying a derivative response 
called “speed-act” produces response 
speeds unobtainable by any other type 
of temperature measuring device. This 
force balance transmitter is available 
in range spans from 50° F, to 400° F. 
beginning at -—375° F. and extending 
to 1000° F. This instrument is cal- 
ibrated to transmit an output pressure 
which is proportional to the measured 
temperature with an accuracy of by 
percent. The design of this instrument 
makes possible mounting without pro- 
tection with the assurance that the ac- 
curacy will remain within .6 percent 
for case temperature changes from 0 
to 150 i 

The pressure transmitter, Figure 5. 
measures short pressure spans at ele- 
vated pressure levels, Two available 
pressure spans, 20 and 40 are 
obtainable between the limits of 35 
and 415 psia. The transmitter is an 
absolute pressure measuring instru- 
ment, enhancing its value as a pressure 
measuring device on most applications. 
The accuracy of this instrument is 
within ‘eo percent and its sensitivity 
1 1) percent of the range span. 

The speed transmitter shown in 
Figure 6, lends itself to many appli- 
cations in petroleum refineries and 
gasoline plants. This force halance 


transmitter produces an output pres- 
sure proportional to the square of the 
speed with an accuracy of ly percent. 
The output when recorded on a square 
root chart will record speed in actual 
rpm. Uses for this transmitter have 
been found for controlling speed of 
steam, gas, and diesel driven compres- 
sors and pumps and for turbines. It 
may be used to measure speeds of 0 
to 600 to 1600 rpm. Where higher or 
lower speeds are to be measured the 
transmitter may be geared up or down 
to obtain the desired range, Suppres- 
sion upward to 90 percent of the range 
may be obtained where extremely ac- 
curate measurement of speed is re- 
quired, 
Conclusions 

As outlined before, the process in- 
dustries are imposing three problems 
upon instrumentation. 

1) To reduce the capital expendi- 
tures in construction of new 
equipment 
To improve the quality of their 
products by better control 
To provide more suitable means 
for the supervision of a process 
in order to detect variations in 
control conditions. 

It is felt that a major stride in solv-- 
ing these three problems has been 
achieved by the introduction of com- 
plete graphic panel control which em- 
bodies remote transmission, non-indi- 
cating controllers, and miniature indi- 
cating and recording instruments, It 
appears that graphic panel type of 
control will be widely accepted by both 
large and small users of industrial in- 
strumentation, 
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Wane it not for the development 


and advancement made in pneumatic 
transmission and its wide acceptance 
by the petroleum industry over the 
last 15 or 20 years, graphic panels in 
their present form could not have been 
a reality. Accompanying schematic di 
agrams illustrate the steps which led 
to the development of the 
graphic panel 

illustrates a conventional 


Figure | 
mechanical recording flow meter. 
equipped with pneumatic control, The 
controller is mounted adjacent to (or 
within 100 feet of ) the point of meas- 
urement. With this limitation of dis- 
tance, centralized control of a large 
processing unit ts not possible. 

With an increasing demand for fully 
centralized control rooms, it became 
necessary to provide remote transmis 


instrument readings over a 


pion of 

considerable distance. Figure 2 illus 
Htrates the first solution to this problem. 
Here a locally mounted indicating flow 
meter measures the flow and transmits 
its reading pneumatically to a record 
which incorporates a 
pneumatic Mounted in 
tegrally with the latter instrument is 
a control by-pass which permits man 
ual operation of the diaphragm motor 


ing receiver 
control unit 


valve from the control room 


Recording <—_———_ Figure |. Locally Mounted Flow Meter with Pneumatic Control 

Flow 
Controller 
ries The Graphic Panel 
/ Tcontro: | ' Automatic Process Control 

Valve 
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On certain flow control problems, 
it was desirable to mount the control 
mechanism close to the valve to reduce 
signal lags to a minimum. In order to 
accomplish this result, the system 
shown in Figure 3 was evolved. In 
this case, the locally mounted indi- 
cating flow meter incorporates both 
the pneumatic control unit and an in- 
dexing or control point setting mech- 
anism, which permits remote adjust- 
ment of the controller set point. The 
panel-mounted recording receiver is 
provided with a control point setting 
knob and a set point indicator. Read- 
ings from the indicator-controller are 
transmitted to the recording-receiver, 
while any changes in control point 
setting are made at the recorder and 
transmitted pneumatically to the in- 
dexing mechanism unit in the indi- 
cator-controller. With this system, the 
integral by-pass, permitting manual 
operation of the valve, is placed at 
the locally mounted controller. 

Early graphic panels, which made 
their appearance almost ten years ago, 
included pictorial flow diagrams of a 
process and had the indicators and 
controllers spotted on the diagram at 
the same points as on the actual proc- 
essing units themselves. Centralization 
cracking kiln 


graphic 


of thermofor catalytic 
temperature readings in a 
manner made their appearance dur- 
ing World War IL. Since. in general, 
conventional indicating and ‘or record 


ALTHOUGH THE graphic panel gives the central instrument control room in a processing 


plant a “new look 


the fundamental principles of instrumentation required to achieve o 


panel of this type have been known and practiced in a somewhat different form for several 
years. Actually, the graphic panel simply is the result of applying an artistic dress to remote 


automatic contro! 


Unless caretully engineered, however, the exceptionally fine control which has been enjoyed 
by the petroleum refiner, as a result of yeors of instrument development, can be lost in 
developing the artistic and graphic idea The instrument and process engineer will do well to 
reflect on the fact that, ofter all, good control and ample collection of pertinent operating 
data are the principal objects of process instrumentation 

All advantages of conventional instrumentation hove been coupled with the graphic idea. 
with the result a pane! superior in many respects. While not practical and economical for 
all processes, these new concepts in instrument ponelboords are probably here to stay 
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ing controllers were used on most ot 
these panels, the flow diagrams had 
to be quite large 

Because of the growing complexity 
of equipment and flow diagrams in 
the continuous processing industries. 
however, it soon became evident that. 
from a standpoint of size alone, these 
graphic panels possessed definite limi- 
tations. There began to exist a need 
for smaller indicating controllers. 
Since correct process regulation is the 
primary requisite of any controller, 
these smaller devices must gain in 
compactness without suffering as to 
sensitivity, accuracy, readability and 
similar qualities. 

The control system, Figure 4, was 
the result of early attempts to achieve 
compactness. Here, a locally mounted 
indicating controller, equipped with 
an indexing mechanism was used in 
conjunction with a panel-mounted re- 
mote index setting unit. The latter de- 
vice incorporated a gauge which indi- 
cated the process variable, and a con- 
trol point setting knob with calibrated 
scale. Dial and scale were both cali- 
brated in the same units as the locally 
mounted controller. The indicator- 
controller transmitted its readings 
pneumatically to the gauge of the re- 
mote index setting unit. Control point 
setting was shown on the calibrated 
seale. A change in this setting was 
accomplished by turning the knob 
which changed the air pressure applied 
to the indexing mechanism in the con- 
troller, and thus shifted the set point 
index either up or down =f ale. 

This system fulfilled the require- 
ment for a small, compact unit for 
graphic panel mounting in that it pro- 
vided both continuous indication of 
the process variable and a means of 
positioning the set point index of a 
remotely mounted controller. It was. 
however, lacking in two respects: 1) 
the integral by-pass affording manual 
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Figure 2. 
| Locally Mounted Indi. 
| eatin Transmit. _'ndicoting 
| ter and Panel-Mounted Transmitter, 
Recording Receiver- 
| Controller with Inte- \ 
gral Control By-Pass. 
E Flow 
Recording 
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Controller \ Control 
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(Transmitted Air) 
O lo—o 
T Air 


valve operation was situated at the 
locally mounted controller; and 2) the 
controller and all adjustments were 
located some distance from the control 
panel, 

Efficient process operation is the 
primary purpose of any control panel. 
Reduction in the size of the control 
room; added ease in training new op- 
erators; increased over-all attractive- 
ness of the control room are advan- 
tages only if accurate. reliable process 
control is obtained. A soundly de- 
signed graphic panel must. first and 
foremost, fulfill its primary purpose. 
Over and above this, it must justify 
its existence by supplying the addi- 
tional benefits demanded by users of 
this type of panel. 

Bearing in mind the above require- 
ments, what is the logical sequence 
in designing a properly engineered 
graphic panel? Several factors must 
he considered in arriving at an answer 
to this question. Each factor will be 
discussed briefly under a separate 
heading. 

Undivided Responsibility: \t is 
highly desirable, from the point of 
view of the user, that the supplier of 
the panel be capable of furnishing and 
servicing every unit which goes to 
make up the finished panel. Among the 
advantages of such a setup are: stand- 
ardization of controls; simplification 
of maintenance ; and readily obtainable 
installation and service facilities. 

Use of Standard Proven Compo- 
nents: In constructing a graphic panel. 
every effort should be made to incor- 
porate standard instrument components 
which have been proven adequate for 
the control job at hand, Here the 
advantages are fairly apparent. In- 
cluded among them are: assurance of 
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correct process control; ease of main- 
tenance; readily available service fa- 
cilities; and easily obtainable replace- 
ment parts. 

Effective Use of Arrangement and 
Color Combinations: Having assured 
adequate control] as well as simplified 
maintenance and service by using 
standard proven control components. 
it is next necessary to consider how 
best to obtain those additional benefits 
which justify the use of the graphic 
panel. Since ease of operation, conser- 
vation of panel space, and a decrease 
in the time required to train new op- 
erators are foremost among the ad- 
vantages claimed for this type panel. 
considerable thought should be given 
to the design of the pictorial flow dia- 


gram, and the manner in which the 


indicators, recorders and controllers 
are tied into this diagram, The benefits 
enumerated can be realized to the 
greatest extent only if full advantage 
is taken of the possibilities of arrange- 
ment and color combinations. 

In arriving at a logical conclusion 
to the problem of graphic panel de- 
sign, it is first necessary to design the 
control elements about which the panel 
will be constructed. Our engineers used 
standard proven instrument compo- 
nents in designing these elements, One 
of them, the compact indicating con- 
troller unit shown in Figure 5 and as 
part of the control system in Figure 6, 
illustrates one of these components, As 
shown, this indicating receiver-con- 
troller is quite compact, occupying a 
panel space of only 85, by 114, 
inches. And yet, the pneumatic control 
element, the heart of this controller, 
is the same unit that has been widely 
used for years in certain conventional 
recording controllers. 

As shown schematically in Figure 6, 
the compact indicating controller oper- 
ates in conjunction with a non-indi- 
cating transmitter mounted adjacent to 
the process and a conventional air 
operated diaphragm motor valve. Flow 
readings are transmitted to the indicat- 
ing controller unit which in turn, con- 
trols the valve. Appropriate silvered 
dials on the controller indicate; 1) 
control set point and value of the 
process variable. 2) controlled air 
pressure to valve when process is on 
automatic control, and 3) air pressure 
to valve when process is on manual 
control, Incorporated in the base of 
the controller are means for; adjusting 


the set point, switching the unit to 
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Figure 3. 
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automatic, service, test, or manual po- 
sition, and regulating the valve manu- 
ally. Adjustments to proportional band 


and reset rate can readily be made 
at the rear of the controller 
The unit, shown in Figure 7. is an 


other device designed specif ally for 


graphic panel use. As illustrated in 
Figure 8, operation in this case is in 
conjunction with a non-indicating 
transmitter adjacent to the process, a 
non-indicating controller which can 
either be mounted near the process or 
on the back of the control board, and 
the usual diaphragm motor valve. Or 
cupying a panel space of only 5 by 
the 
supplies indication of 1) the controller 


set point, 2) the process variable 


ol, inches remote setting device 
and 


air-to-valve pressure on either 
Conven 


automat 


manual or automatic control 


knobs 


from 


ient provide means 


switching manual to 
control, 2) adjusting the controller 
set point, and 3) operating the valve 
when the 
trol. Here again, standard components 


process is on manual con 
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Figure 4 (above). Lo- 

cally Mounted Indicat- 

ing Flow Controller 

with Indexing Mecho. 

nism and Panel. Mount. 

ed Remote Index Set- 
ting Unit. 


Figure 5 (left), Com- 
pact Indicating Con- 
troller Showing Symbol 
on Nameplete Which 
identifies Controller 
with Point of Applico- 
tion on Flow Diagram. 


are used. The pneumatic transmitter 
element in the setting unit 
which enables the operator to adjust 
the set point index of a remotely 
located controller is standard in all 
this company’s pneumatic transmitters. 

In like manner, the various 
indicating transmitters for other vari- 
ables are all assembled from standard 
proven Thus, the plant 
maintenance department is faced with 
new or different control 


remote 


components 


ne radically 
components, 

Top-Flight Industrial Design: The 
problem of designing the panel proper. 
i.e. the flow diagram and the mannet 


in which the controllers are tied in 
with the diagram, differs radically 
from that of designing the control 
equipment proper. Since it involves 


the efficient use of color, arrangement. 
and symbols, it is, in essence, a prob- 
lem for a top-flight industrial designer. 
Consequently, the services of such an 
organization were obtained. This firm. 
worked in coordination with our en- 
gineers and with representatives from 


a large firm of oil refinery contracting 
engineers in arriving at two separate 
panel designs to suit the varied re- 
quirements of the users of graphic 
panels. 

Two types of graphic panels were 
designed: 1) section shown in Figure 
9 is based on a new concept and re- 
sults from research involving color, 
symbols and arrangement which 
sought the greatest number of operator 
benefits. 2) To be discussed later. is 
for users who prefer all instrumenta- 
tion inserted directly in the flow dia- 
gram, 

Since, on the first type panel. all 
controllers are mounted directly be- 
low rather than on the pictorial flow 
diagram, a sizable reduction in board 
length is made possible. As an ex- 
ample, an installation using conven- 
tional instrument, required a_ panel 
15 feet long when the instruments 
were mounted two-high on 24 inch 
panels. A graphic panel for the same 
application reduced the over-all! length 
to 22’ 8” (Figure 9). Included in this 
length were two 3 foot 8 inch wing 
extensions to accommodate potentio- 
meter controllers, recorders and serv- 
ice gauges, Since the arrangement of 
the panel is such that recorders (either 
strip or circular chart) can be mounted 
directly in the main panel, below the 
banks of indicating controller units, it 
is possible to eliminate one of the ex- 
tension wings, thus reducing the over- 
all panel length to 19 feet. This affords 
a saving of 26 feet over the conven- 
tional panel originally described. 

Several factors combine to permit 
this sizable reduction in length. All of 
the indicating controllers are mounted 
below rather than directly in the flow 
diagram. This, of course, makes possi- 
ble a flow diagram constructed to a 
relatively small scale. Gauges shown 
directly in the processing units and 
flow lines indicate liquid level and 
other variables which are not controlled 
from the panel. Additional gauges can 
be added to the flow diagram to sup- 
ply indications of variables also shown 
on the indicating controller units. Air 
lines to these gauges are tapped into 
the transmitted air lines going to the 
indicating controller units. The large 
amount of panel space below the banks 
of controllers can be used for mount- 
ing recorders and remote valve oper- 
ating stations. Recording potentiometer 
controllers can be added to the panel 
in line with the indicating controller 
units, 

Since the pictorial flow diagram 
need support no appreciable weight, 
it can be fabricated of some relatively 
light material such as plymetal or 
pressed wood 
lines can be painted directly on the 


Process units and flow 
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panel or made to stand out from the 
panel. All colors used on the panel 
are standard, and consequently changes 
in process flow lines can easily be 
made by plant personnel. 

The design of that portion of the 
panel below the pictorial flow diagram 
is essentially that of a relay rack with 
cover plates over unused portions, In- 
dicating controller units can be used 
in single, double, or triple banks. 
When multiple banks are used, it is 
recommended that the lowest bank be 
at least 30 inches above the floor. It is 
unnecessary to cut new openings or 
cover old ones in the flow diagram 
when the application of a controller 
is changed, If a controller is shifted 
from one application to another, it is 
only necessary to change the small 
instrument designation or symbol on 
the flow diagram. When a controller is 
removed completely from the process, 
the corresponding indicating controller 
unit is pulled from the controller 
panel, and a cover plate is added to 
the unused portion of the panel. 

Skillful use of color is a major fac- 
tor in achieving ease of operation, and 
relies for its effectiveness on the proven 
fact that the human eye learns to de- 
tect color variations long before it can 
distinguish numbers and letters. A 
neutral background color (beige or 
gray) is employed because it tends to 
make the colored flow lines and in- 
strument designations stand out prop- 
erly. Selection of gray combinations 
for various flow lines assures adequate 
visibility without causing interference 
with the points of instrument appli- 
cation. In general, the color selected 
for a flow line suggests the density of 
the flowing medium. 

Piping, process units, valves and 


Figure 7. Resetting Controller Unit for Graphic 
Panel Use. Can Be Equipped with Snap-On Frame 
for Use on Colored Graphic Panel 
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Figure 8. Locally Mounted Non-Indicating Flow Transmitter, and Non-Indicating Controller (Locally 
or Panel-Mounted), Operating in Conjunction with Ponel-Mounted Resetting Controller Unit. 


other auxiliaries are grouped on the 
flow diagram in a manner which per- 
mits maximum ease of visual inspec- 
tion. For example, the over-all height 
of the flow diagram is reduced insofar 
as is practicable, This is done to re- 
duce vertical scanning to a minimum, 
since the human eye takes more readily 
to horizontal than to vertical scanning. 

The indicating controllers are lo- 
cated at a convenient=height for both 
visual inspection and manual opera- 
tion. Identification of a controller with 
respect to its point of application on 
the flow diagram is accomplished by 
means of color. Identification of the 
variable under control is effected by 
the form of a symbol, For example, a 
circle can indicate flow, a triangle. 
temperature. and a square, pressure. 
The color of this symbol identifies the 
point of application. A dark red tri- 
angle at some point on the flow dia- 
gram indicates that temperature is be- 
ing controlled at that point, An identi- 
cal dark red triangle on the name- 
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plate of one of the indicating con- 
troller units quickly shows which unit 
is controlling the temperature at this 
point. 

A total of ten colors is used. These 
colors are arranged to give the great- 
est variation between adjacent units, 
and to avoid any visual conflicts. When 
more than ten controllers are used 
(which is commonly the case with a 
graphic panel) this entiry color range 
is repeated over again, Filler panels in 
the controller bank separate groups of 
indicating controller units to prevent 
any possibility of visual conflict. Cor- 
responding units on the flow diagram 
are similarly grouped with adequate 
spacing between adjacent groups. 

Since the cost of instrument main- 
tenance is an important factor on a 
large panel of any type, this factor 
received careful consideration in the 
early stages of design. For example, 
proportional band and reset rate ad- 
justments on the indicating controller 
units are easily accessible from the 
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back of the panel. Where process con 
ditions permit the use of the panel 
mounted indicating controller units. 
only two air lines in addition to the air 
supply to the controller need be run: 
one to the locally mounted transmitter 
and one to the valve. When locally 
mounted controllers are necessary. the 
remote setting device unit can be sub 
stituted for the indicating controller 
unit on the panel, As mentioned pre 
viously, standard components are used 
in order to eliminate the need for 
mastering new maintenance tec hniques, 
and the stocking of additional replace 
ment parts 

The second type of panel, shown in 
Figure 10, was designed for those users 
who prefer to mount the instruments 
directly in the flow diagram. It meets 
the requirements for having on the 
flow diagram compact remote setting 
device units that: 1) continuously in- 
dicate the process variable, 2) provide 
means for adjusting the set point of a 
remotely located controller, and 3) 
enable operation of any unit under 
manual control. These remote setting 
units can be employed in conjunction 
with non-indicating controllers of 
either the back-of-board or locally 
mounted type. On some panels, such 
as for a Houdry flow unit, where 
it is desirable to show process units 
such as the kiln, reactor, elevators 
and blowers, in their relative positions, 
there is sufficient space to include both 
indicating controller and remote set- 
ting device units For purposes of com- 
parison between the two types of 


graphic panels, it will be well to 
cover for the latter type those factors 
which have just been covered for the 
former 

Since, on the latter panel, all in- 
struments must be mounted directly in 
the flow diagram, this. diagram must 
of necessity be constructed on a ma- 
terially larger seale than that of the 
graphic panel previously discussed. 
Consequently, extension wings must be 
provided to accommodate recorders. 
Referring again to the previously men- 
tioned conventional panel 45 feet long 
with instruments mounted two-high on 
24-inch panels, conversion to a graphic 
panel would reduce the over-all length 
to 24 feet, 4 inches. While this affords 
a material saving over the original 45 
feet. it does not equal the 19-foot 
length made possible by the other type 
graphic panel 

he pictorial flow diagram itself must 
support the weight of all remote set- 
ting device units. and of indicating con- 
troller units when used, requiring that 
the graphic panel must be fabricated 
of fairly heavy material such as cold 
rolled sheet steel, Flow lines can either 
be painted on the panel or made to 
stand out above its surface. Any 
changes to a completed panel would 
necessitate working with sheet steel. 
covering up holes where instruments 
are removed, and cutting and drilling 
new holes for additional control units. 
Obviously the Hexibility of this type 
panel, as to changes in processes or 
flow lines is limited, Process engineers 


must be extremely careful in laying 
out such a panel to keep future changes 
to a minimum. 

As in the case of the graphic panel 
first discussed, thought was given to the 
proper use of color and arrangement 
in designing the graphic panel. A back- 


ground of neutral color was selected 
because experience has proven that 
such a color aids distinctly in prevent- 
ing eve fatigue. Moreover, this back- 
ground tends to emphasize the colored 
flow lines. 

Towers and associated equipment 
can be supplied either painted on the 
panel or standing out from the surface, 
and are carefully grouped for safe 
and efficient operation. Flow lines can 
either be painted or made to stand out 
from the surface, the colors clearly 
indicating the nature of the flowing 
medium. Utility lines, for example. 
can be red. Color is used to emphasize 
product flow lines, the colors in many 
cases approximating the actual shade 
of the flowing liquids, Heavy ma- 
terials, such as charges and bottoms, 
are in general. indicated by dark 
colors, while lighter products are 
shown by piping of correspondingly 
lighter colors. 

The question of maintenance for the 
graphic is similar to that of the color 
graphic. Here again, standard instru- 
ment components are used, a factor 
which eliminates the need for master- 
ing new maintenance techniques and 
the stocking of additional replacement 
parts, 


Figure 9 (left). Section of Colored Graphic Panel Showing Bank of 8 


Compact Indicating Controllers Mounted Below Flow Diagram 
mounted in flow diagram indicate liquid levels, and process variables 
not controlled from panel 
Figure 10 (below). Section of Graphic Panel Showing Resetting Controller 
Units and Manual Loading Stations Mounted Directly on Process Units 
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gas or vapor streams is a rather complex matter that requires careful 
handling if satisfactory results are to be obtained. Such temperature 
measurements, however, are becoming increasingly important in the 
refining of petroleum and in the manufacture of petrochemicals. Reaction 
rates and product yields are closely related to the operating temperatures 
at which processing is conducted. As a matter of fact, the accurate 
regulation of temperature level has been of great practical importance 
since the early days of our industry. 

The advent of thermal cracking processes made the close control of 
relative furnace outlet temperatures a vital matter to refiners. Further 
development of such conversion processes tended to an operation at 
higher temperatures with very short reaction times where even a variation 
of a few degrees represents the difference between long profitable on- 
stream periods and prompt shutdowns for furnace coil coke removal. 

Convenient methods for the precise determination of absolute tem- 
peratures have not generally been available in process plants. A fortunate 
factor in the operation of the early cracking units was that stability of 
temperature control at some optimum point found by plant experience 
was of more importance than a precise knowledge of the true temperature 
of operation. Variables of thruput, coil dimensions, charging stock, and 
the accuracy of furnace design calculations have forced operators to 
approach these optimum temperatures by a gradual procedure of adjust- 
ment and observation. Usually the maximum operable temperature level 
is indicated by an increase in furnace coil pressure drop—evidence that 
coke is forming in the coil and that the outlet temperature should be 
decreased slightly. 

By such operating methods refiners through the years have often 
managed to get along without an especially accurate knowledge of the 
absolute temperatures at which their processes have operated. Their 
prime operating problems have been relative temperatures and stability. 

Increasing knowledge of petroleum chemistry, reaction rates, product 
yields, and related refinements in the field of chemical engineering are 
providing stronger reasons for accurate absolute temperature determina- 
tions. The problem is no longer just one of plant operation to avoid coke 
formation. Improvements in manufacturing methods may now hinge upon 
a knowledge of exact temperature. 


A Gulf Publishing Company Publication 


ANDREW | 


National Bureau of Standards 
Washington, D. C 


Figure 1. Effect of Depth of immersion on Conduction Error 


Measurement of High 
Temperatures in Gas Streams 
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I ALMOST all applications involv- 
ing the measurement and control in in- 
dustrial processes, temperature is of 
fundamental importance as a guide to 
the successful operation of these proc- 
esses. Whether it be in the steel, chem- 
ical, oil, ceramic, glass or practically 
any other technical field, the accuracies 
to which temperatures can be measured 
and controlled determine to a great ex- 
tent the quality and the uniformity of 
the product. An error of 10° F. in the 
pouring temperature of a steel may 
mean the difference between a good and 
an unsatisfactory casting. A similar 
error in a fractionating process may 
result in a product entirely different 
from that desired, Present-day oil refin- 
ery processes in many instances de 
mand accuracies of the order of 1° F. 
over the temperature range 0 to 
1000° F. 


Fundamentals and Definitions 


Our basic and fundamental concept 
of temperature is obtained from the 
sensation of warmth or cold which we 
experience upon touching any object. 
Such expressions as ice-cold, cool. 
lukewarm, sizzling, red-hot, ete.. indi- 
cate that our qualitative appreciation 
of temperature precedes our use of 
numerics to characterize it. Experience 
has shown the inadequacy of the sense 
organs of the human body in quantita- 
tive measurements, Therefore we must 
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Figure 2. Variation of Radiation Effect with Temperature 


turn to effects which a change in tem- 
perature produces on the physical 
properties of certain substances 
Among the physical phenomena com 
monly employed as indications of tem 
perature changes are 
1) Change in dimensions 
a) Liquid-in-glass thermometer 
b) Bi-metallie strip 
2) Change in electrical resistance 
a) Resistance thermometers 
b) Thermisters 
}) Change in electric potential 
a? Ther trent ouple 
ti Change in intensity of radiant 
a) Opty al pyrometer 
b) Total radiation pyrometer 
Change in gas density and pres 


sure 

Each of the above physical phenom. 
ena together with many others has 
been used as the basis of temperature 
scales, In order that the results of one 
experimenter may be properly com 
pared with those of others, it is neces 
sary that the results be expressed on a 
common scale or at least on scales 
which bear certain definite relations to 
one another. We are all familiar with 
the Fahrenheit scale on which the 
freezing and boiling ports of water 
are assigned the values 32° and 212 
respectively The assignment of these 
numbers to specify the temperatures at 
which changes in physical state occur 
is purely arbitrary and serves by agree 
ment as a starting point for an entire 


+ + + 
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temperature scale, After having once 
made this assignment we are able to 
proceed to higher and lower tempera- 
tures and express our results on a scale 
which is both definite and reproducible. 
To facilitate the intercomparison of 
temperature measurements made in dif- 
ferent countries as well as within our 
own country, the International Tem- 
perature Scale’? has been adopted by 
formal agreement of 31 nations. 

The calibration of a thermometric 
device can be made in the laboratory 
to a relatively high degree of accuracy 
For example, accuracies of the order of 
©0.5° FL up to 1200° F. are readily 
realized with an industrial-ype re- 
sistance thermometer. The accuracy of 
calibration of a platinum versus plati- 
num rhodium thermocouple is about 

L° F. up toe 2000° F. From the mere 
fact that we have an instrument with a 
calibration accuracy of + 1° F., it does 
not necessarily follow that we shall be 
able to measure the temperature of a 
substance or process to the same ac 
euracy 
obtain an accurate measure of the tem- 
perature of a red-hot steel plate with 
a No. 14 gage thermocouple by press- 


For example, one would not 


ing the junction against the surface of 
the plate. The junction would receive 
some heat from the plate by thermal 
conduction and probably a= smaller 
amount by radiation and convection 
The junction will lose heat by conduc 
tion along the thermocouple wires and 
by convection and radiation to the sur 
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Figure 4. Effectiveness of Coaxial Radiation 
Shields. 


roundings, The thermocouple will in- 
dicate the temperature of its junction 
to the accuracy of the thermocouple 
calibration but the junction tempera- 
ture will obviously be lower than that 
of the plate. The accuracy obtained in 
measuring the temperature of any ob- 
ject or space depends upon how closely 
the sensitive element of the measuring 
device is brought to the same tempera- 
ture as that of the object or space or 
to some temperature which can be 
accurately related to that of the object 
or spac 

Gas Temperature Measurements 

In measuring the temperature ot 
solids or liquids it is generally possible 
by proper choice of instruments and 
technique to bring the sensing element 
into thermal equilibrium with the sub- 
stance. For example, a small size ther- 
mocouple junction suitably imbedded 
in a solid or immersed in a liquid will 
attain equality in temperature with 
the substance and will therefore indi- 
cate the true temperature of the solid 
or liquid to within the calibration ac 
curacy of the instrument. Such is 
usually not the case when one attempts 
to measure the temperature of a gas. 
The remainder of this discussion will 
treat with some of the problems en- 
countered in gas temperature meas 
urement, 

When a gas is in thermal equilib- 
rium with its surroundings, the prob 
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lem of measuring its temperature is 
comparable to that for a solid or 
liquid. Thus, if a mass of gas is pass- 
ing through a duct whose walls are a 
perfect heat insulator (a strictly hy- 
pothetical case) or are at the same 
temperature as the gas, its temperature 
can be measured by inserting a ther- 
mometer or other indicating device. 
The sensitive element comes into ther- 
mal equilibrium with the gas and will 
therefore indicate the true tempera- 
ture, Such a simplified case, however, 
is seldom found in actual practice. 
When a gas is not a thermal equilib- 
rium with its surroundings, difficulties 
arise in measuring the gas temperature. 
Consider the flow of hot exhaust gas 
through an uninsulated pipe. If bare 
chromel-alumel thermocouples made 
from various size wires; a platinum- 
rhodium thermocouple, a thermocou- 
ple encased in a protecting sheath, and 
a radiation-shielded thermocouple are 
inserted simultaneously in the gas 
stream, each instrument will indicate 
a different value, none of which will 
be the true temperature of the gas. 
Some of the factors which account for 
the differences in indications are: 1) 
the rate at which the junctions and 
sheath absorb heat from the gas by 
convection; 2) the rate of heat transfer 
by conduction along the thermocouple 
wires and sheath; 3) the surface emis- 
sivity of the junctions, sheath, and ra- 
diation shield; and 4) the ability of 
the gas to transmit thermal radiation. 
If a temperature-sensing device, such 
as a thermocouple junction, is im- 


mersed in a stream of hot gas flowing 
in a pipe or duct whose walls are at a 
lower temperature than the gas, heat 
will be transferred from the gas to the 
junction by convection and from the 
junction to the walls by radiation and 
conduction. The temperature attained 
by the thermocouple junction will be 
a temperature representing the steady 
state at which the rate of heat transfer 
from the gas to the junction is bal- 
anced by the rate of heat transfer from 
the junction to the surroundings. This 
condition may be expressed mathe- 
matically as follows: 


heA.(T, — Ty ) 


Heat transfer from 
gas to junction 
by convection 


Heat transfer from 
junction to walls + 
by radiation 


Heat transfer from 
(jnction to walls ) 
by conduction 
where 
h, coefficient of heat transfer by 
convection 
A, = surface area of junction 
A, = cross-sectional area of 
thermocouple wires 
temperature of the gas 
(degrees absolute) 
r, temperature of the junction 
(degrees absolute) 
i temperature of the wall 
(degrees absolute) 
o Stefan- Boltzmann radiation 
coefficient 
e, surtace emissivity of junction 
mean coefficient of thermal 


eA, 


conductivity of thermo- 
couple wires 

I depth of immersion of 
thermocouple 


In equation (1) above, it is assumed 
that (a) the kinetic energy effects due 
to the directed gas velocity are neglig- 
ible (true within the limits of experi- 
mental error for gas velocities up to 
about 300 feet per second, (b) the gas 
is transparent to thermal radiation. The 
presence of radiation absorbing media 
would cause the junction to attain 
more nearly the true gas temperature. 
From equation (1) we have: 


—T; (T,*— Te*) + 
he 
kAs (T; — Te) (2) 
heA,L 


which expresses the departure of the 
temperature of the junction from the 
true gas temperature in terms of the 
various factors involved. 

In order to simplify the mathemat- 
ical treatment, let us consider separ- 
ately the effects of radiation and con- 
duction, We will then have: 


a) In the absence of radiation 


Conduction Error = T, — T, 
kA, (T, — Te) (3) 
h AL 


b) In the absence of conduction 


Radiation Error T; 
(4) 
le 


From an inspection of equations (3) 
and (4) we see the factors «* ich influ- 
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Figure 5. Quadruple- 
Shielded Thermocou- 
ple Probe. 


ence the errors due to conduction and 
radiation 

Conduction flects 
error can generally be 
tolerable minimum by proper choice, 
design, and the instru- 
ment. Obviously, the greatest practical 
depth of immersion should be 
ployed. Thick-walled sheaths and large 
should be 


heat re 


The conduction 
reduced to a 
mounting of 
em 
thermocouple wires 
Fortunately 
sisting alloys used in protection tubes 
have relatively low thermal conductiy 

tubes are particularly 
this respect. A detailed 
presentation of the effects of stem con 
duction on the indication of both bare 
and sheathed thermocouples is given 
'* Figure | is a plot taken 
showing the effect of immersion 


size 


avoided most 


ities. Cerami 


desirable in 


elsewhere 
from 
on the conduction error for three ther 
mocouples under three typical flow 
conditions 

Radiation flects 


uncertainty 


The primary 
source of in the measure 
ment of gas temperatures above afout 


instruments results from thermal radia 


by means of immersion-type 


thon hetween the sensing element and 
the surroundings. This is also true in 
the case of radiation and optical py 
rometers where a target mounted in the 
gas serves as the radiation source. Since 
the energy transferred by radiation is 


proportional to the fourth power of 


the absolute temperature, it is apparent 
that the radiation correction becomes 


high 


given tem 


increasingly tem 
peratures For example, a 


perature difference between gas and 


important at 


wall causes about five times the radia 
tion error at a temperature of 
2000° F. that it does at 000° F. This 


is illustrated graphically in Figure 2 


as 
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Direct calculation of the radiation 


correction is difficult: because there 
will considerable uncer- 
tainty in factors such as the average or 
effective wall temperature and the sur- 
face emissivity of the sensing element. 
rhus, except in the simplest cases, the 
radiation must be deter- 
mined experimentally, or else rendered 


always be 


correction 


SAAN | 
AND) 


negligibly small by physical means. 
It is apparent from equation (4) 
that the radiation error decreases a= 
the wall temperature approaches the 
gas temperature. Insulating a pipe or 
duct carrying hot gases will tend to 
raise the wall temperature and thus 
reduce the radiation error, However. 
in general it is neither possible nor 
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practical to sufficiently limit the error 
by this means, particularly in installa- 
tions where gas temperatures of 1200 
to 1600° F. and above prevail. Other 
means must be found, therefore, to 
obtain accurate measurements of gas 
temperatures. 


Instruments for Gas Temperature 
Measurements 

{ Standard for Gas Temperature 
Measurements. |n the course of a proj- 
ect (sponsored by the Bureau of Ships, 
U_S. Navy Department) conducted at 
the National Bureau of Standards on 
the development of thermocouple py- 
rometers for gas turbines, an instru- 
ment was devised which has served as 
a laboratory standard for the measure- 
ment of gas temperatures up to about 
1600° F. Figure 3 is a sectional view 
of the instrument. It consists essentially 
of a chromel-alume! junction sur- 
rounded by an inner tubular shield of 
silver and an outer electrically-heated 
shield of steel. The silver shield is a 
tube 514 inches long x 1 inch o.d. x 
0.04 inch wall thickness. The steel 
shield is provided with a heating ele- 
ment of nichrome ribbon, insulated 
from the tube with mica. The heating 
element is divided into three approxi- 
mately equal sections, each section be- 
ing provided with individual current 
control, Three chromel-alumuel june- 
tions peened into the silver shield are 
used to indicate its temperature. By 
adjusting the heat supplied electrically 
to each section of the steel shield, the 
temperature of the silver shield can be 
brought to uniformity and to equality 
with that of the junction. When this 
condition prevails, the junction is at 
the true gas temperature since there 
can be no net heat interchange by 
radiation. 

It is recognized that this instrument 
is suitable for laboratory use only, 
since considerable time and care is re- 
quired to insure reliable operation, 

Thermocouples With Coaxial Rydia- 
tion Shields, One of the methods 
commonly used in the industrial instal- 
lations for reducing the error in ther- 
mocouple indication due to radiation 
effects is to interpose one or more ra- 
diation screens or shields in the form 
of coaxial tubes, between the thermo- 
couple junction and the pipe wali. A 
tube mounted in the gas stream will 
attain a temperature intermediate be- 
tween that of the gas and pipe wall. If 
a second tube is mounted coaxially 
within the first. the second tube will 
attain a temperature intermediate be 
tween that of the gas and the first tume 
Thus bv increasing the number of 
shields the temperature of the inner- 
most shield will approach that of the 
gas. A thermocouple junction, located 
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Figure 7. Silver-Shielded Thermocouple Units. 


centrally within the innermost shield 
can “see” only that shield which is at 
a temperature nearest to that of the gas 
and hence will indicate a temperature 
approaching that of the gas. Figure 4 
is a graph taken from Emmons’ report 
shewing the relation between the num- 
ber of shields and the temperature of 
the innermost shield for a given oper- 
ating condition. Figure 5 shows a 
sketch of a quadruple-shielded thermo- 
couple. 

The coaxial-tube type of shielding is 
used in installations where ample space 
is available and where the gas veloci- 
ties are relatively low. In gas streams 
of high velocity, this type of shielding 
is often objectionable since it creates 


considerable disturbance to the flow 
pattern. 

Thermocouples With Low Emissiv- 
ity Shields, From equation (4) it will 
be seen that the effect of radiation to 
the surroundings is directly propor- 
tional to the surface emissivity, e, of 
the sensing element. The emissivities 
of base-metal thermocouple materials 
(oxidized surfaces) range from about 
0.80 to 0.95, The emissivity can be re- 
duced temporarily by polishing the 
surface, but oxidation reoccurs rapidly 
at elevated temperatures. However, sil- 
ver and gold have an emissivity of 0.05 
to 0.05 and platinum from 0.12 to 0.18 
These metals are not subject to oxida. 
tion and therefore retain their effec- 
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tiveness as radiation shields at all tem- 
peratures below their melting points. 
Thus by covering the junction of a 
chromel-alumel thermocouple with a 
laver of silver or gold, the rate of heat 
transfer from the junction to the sur- 
roundings by radiation can be reduced 
by a factor of about 18, with only a 
slight decrease in the rate of heat trans- 
fer to the junction by convection 
Figure 6 illustrates the construction 
of a radiation shielded junction. A 
junction of the thermoelements is 
formed in any conventional manner, 
such as by autogenous welding. The 
resulting bead is dressed to the form of 
a disk having a thickness about equal 
to the diameter of the wires. A %,-inch 
length of fine silver, gold, or platinum 
tubing, Le-ineh o.d. x O0.020-inch wall 
thickness, is fattened so that it will slip 
freely over the disk and wires. After 
the disk and about 1, inch of the ad 
jormning wites have been oxidized by 
heating to a dull red in a mild air-gas 
tlame, the disk is inserted to about two 
thirds the depth of the tube. The flatten 
ing of the tube is continued in a press 
or vise until the thermocouple jun 
tion and adjacent portions of the wires 
are held firmly by the tube, which be 
comes about 3) lO-inch wide and 0.04 


inch thick when a No, 22 B&S gauge 
thermocouple is used. To provide me- 
chanical protection for the shielded 
thermocouple junction, it has been 
found desirable to enclose the junction 
with a guard tube, slotted to permit 
the free flow of gas over the junction. 
Figure 7 shows an unguarded junction 
and two of the guarded type. 

For installations where appreciable 
vibration is present, it has been found 
necessary to provide the shielded junc- 
tion with additional support by insert- 
ing a nichrome wire loop in the end 
of the flattened shield tube before the 
latter is pressed to final shape. The 
ends of the loop are passed through 
appropriate holes in a disk anchored 
in the end of the guard tube. Figure 7« 
illustrates the construction of this type 
junction 

It should be pointed out that the ef- 
fectiveness of the silver-. gold-. and 
platinum-shielded junctions in reduc- 
ing the radiation error depends upon 
the shield surface remaining free of 
foreign deposits of any kind. Should 
soot, dust, seale or any other foreign 
matter collect on the shield surface, 
the emissivity will be greatly increased, 
with the result that the radiation error 
will approach that of a bare thermo 


Correction Chart for Silver-Shielded Thermocouple Junctions 


couple junction. 

The calibration of the silver-shielded 
junction with respect to gas and wall 
temperatures and gas flow (G 
pounds per section ft®) is given by the 
chart in Figure 8. 

Aspirated or Suction Type Probe. 
Returning to equation (4), it is appar- 
ent that the radiation error is inversely 
proportional to the factor h.. the con- 
vection coefficient. Tests of heat trans- 
fer to wires placed at right angles to a 
hot gas stream" have shown this coeffi- 
cient to be expressible as 


Thus we see that by increasing the 


How rate, G, past a thermocouple june- 


tion or by decreasing the diameter D. 
of a thermocouple directly immersed 
in a Howing gas, the value of the con- 
vection coefficient. h.. will in 
creased, with the result that the indica 
tion of the thermocouple will approach 
the true gas temperature, 

The so-called high-velocity or aspi- 
rating type thermocouple makes use of 
the principle of increasing the convec- 
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Figure 9. Aspirating or Suction-Type Thermo- 
couple Probe 


tion coefficient by increasing the mass 
flow past the thermocouple. In this type 
pyrometer, the thermocouple junction 
is contained in a tube through which a 
portion of the gas, whose temperature 
is to be measured, may be drawn by 
means of an aspirator or pump. The 
tube also serves as a radiation shield. 
Some instruments employ a number of 
coaxial tubes, thereby reducing the ra- 
diation still further. Figure 9 is a 
sketch of a double-shield high-velocity 
ty pe thermocouple. 

The use of the high-velocity type 
thermocouple probe is limited mainly 
to applications where the normal gas 
flow rate is low, such as furnace gases 
in an oil or gas fired boiler. Details 
relative to the performance of several 
models of a high-velocity thermocouple 
have been presented by Mulliken and 
Osborn.’ 

Thermocouple of “Zero” Diameter. 
The radiation error of a bare thermo- 
couple immersed in a gas stream de- 
creases as the diameter of the wire is 
decreased since the convection coeffi- 
cient varies inversely with the wire 
diameter as shown in equation (5). 
Thus a thermocouple of zero diameter 
should theoretically give the true gas 
temperature. By plotting readings from 
a number of adjacent thermocouples 
of different sizes versus diameter of 
wire and extrapolating to zero diameter 
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thermocouple, the true gas temperature 
is obtained. This method has been used 
by a number of 
Figure 10 is a plot of a set of data 
obtained by Hawthorne.'’ Thermocou- 
ples of small diameter are very fragile 
and are subject to relatively rapid 
changes in calibration when used at 
high temperatures. 

Pneumatic-Type Gas Temperature 
Indicators. This type of gas tempera- 
ture measuring instrument utilizes the 
principle that the temperature of a gas 
is directly related to its density and 
pressure. The measuring system con- 
sists basically of two restrictions con- 
nected in series by a cooling chamber 
or tube through which gas is forced. 
Figure 11 is a schematic diagram show- 
ing the basic components of the system. 
The gas, whose temperature is to be 
measured, flows through the first ori- 
fice and into the cooling chamber. Here 
the temperature is reduced to a con- 
venient value before it flows through 


Figure 10. Variation of Thermocouple Wire 


the second orifice. The mass flow 
through the orifices must be the same 
at equilibrium conditions. By equating 
the appropriate flow equations for the 
two orifices, we may obtain an expres- 
sion for the temperature of the gas 
entering the first orifice in terms of the 
geometry of the orifices, the gas pres- 
sures prevailing, and the temperature 
of the gas passing through the second 
orifice. 

The quantity of gas passing through 
an orifice may be expressed by the 
equation: 


W = KA (pp)"” (6) 


where W mass flow 

K a constant 

\ area of orifice 

p density of the gas 

p = pressure drop across the 
orthee 


Let the subscripts 1 and 2 designate 
the state of the gas on the upstream 
side of the orifice No. 1, and of orifice 
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Figure 11. Schematic 
Diagram of Fairchild 
Temperature Indicat 
ing System 


Hot Gas 


No, 2, Let p, and p, be 
the pressure drops across orifices No. | 
and No. 2, respectively. Applying equa 
tion (6) to the system, 


respectively 


W KaAc( Pops)” (7) 


By applying the perfect gas law, 
P <= pRT, this equation may be rewrit 


ten as follows 
KA ( ) 


Thus, the temperature of the gas, T 
entering the measuring system is ex 
pressed in terms of measurable quan 
tithes 

A practical application of the above 
principle has been developed by Fair 
child 
pany By 
positioned by a bimetallic strip as indi 
cated in Figure 11, the ratio A,/(T.) 
is maintained constant automatically 
an appropriate pres 


Camera and Instrument Com 


means of a needle valve 


and by means of 
sure regulating valve, the pressure drop 
p, across orifice No. 2 is maintained at 
a constant Under 
tions, the quantities in equations (9) 
which are constant may be grouped so 
that 


value these condi 


K,"A,"1 
Ke’ 


K.( Pip ) P,orT, = K, 
P, 
(10) 


With appropriate construction, the 
system may be operated so that the 
pressure drop p, across orifice No. 1 is 
negligible with respect to P,, in which 
case the ratio P,/P, is essentially unity, 
and equation (10) becomes simply: 

(11) 
which states that the temperature of 
the hot gas is directly proportional to 
the pressure drop across the first orifice 
under the operating conditions speci- 
fied. Thus the pressure measuring de- 
vice may be graduated to read tem- 
perature directly 

As might be surmised, some of the 
operational conditions specified for the 
Fairchild instrument are difficult to 
realize. However, the principle is sound 
and with proper mechanical controls, 
the system is operable 

Recently, W. A. Wildhack of the 
National Bureau of Standards has 
proposed another modification of the 
pneumatic temperature indicator In 
this instrument the downstream orifice 
is replaced by a nozzle operating with 
sonic throat velocity so that discharge 
is independent of the downstream pres 
sure so long as that pressure is below 

+3 PL. This condition can be obtained 
either by discharging to the atmosphere 
and P, are sufficiently high. 
or, bv reducing the 


“ hen 
pressure down- 
stream from the nozzle by means of a 


The ratio of entrance 


Vacuum 


pump 


pressures at the two restrictions de- 
pends upon the relative sizes of the 
restrictions and the ratio of the en- 
trance temperature. Thus, the inlet gas 
temperature, T,, may be expressed in 
terms of P,, P,. T, and a constant of 
calibration. 

Preliminary tests of an experimental 
instrument of this type have indicated 
a sensitivity of about one inch of water 
{A(P,—P,)], per 10° F. at a tem- 
perature of 1500° F. A detailed de- 
scription of the operation of the Wild- 
hack pneumatic instrument is soon to 
be published in the Review of Scientific 
Instruments. 
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Variable Area Flowmeters 
In the Petroleum Industry 


Part 1: Basic Design 


R. W. FRITZSCHE 


Staff Field Engineer, Fischer & Porter Company 
Hatboro, Pa 


FROM RELATIVE obscurity a decade ago, the variable area flowmeter has 
emerged to occupy a position of particular importance in the chemical and 
petroleum industries. Aptly, independent authors have prepared technical 
reports on the theory, design, and application of the instrument. It has been 
found singularly suited to problems of flow measurement that challenge 
solution by means regarded as conventional. 

It is ironic that the resulting publicity for this technical data has 
fostered the impression that variable-area flowmeters of the “rotameter”’ 
type are still the subject of much trial-and-error experimentation; that such 
instruments lack the flexibility required by a refinery to meet peak or 
off-season demand conditions; that they are expensive; that they introduce 
a threat to plant safety; and other similar conclusions that are clearly in 
error when the true aspects of the instrument's practical uses are fully 
understood. 

This series has not been prepared for the specialist concerned with 
variable area flowmeter designs. and properties. Instead, it groups the lore 
that has been made available by the specialist's efforts into an interim guide 
or manual which the author hopes will be useful for rotameter users. 

This first section of a three-part series treats of the theoretical matters 
important to a basic understanding of the rotameter’s performance under 
conditions of varying fluid properties. Alteration of existing instruments to 
the requirements of new fluid flow problems is discussed. Part II, to follow, 
will contain a description of currently available “area-type” instruments for 
process flow measurement and control. In Part Ill the application of ro- 
tameters will be explained with installation data, cost information, safety 
precautions, and notes on interchangeability of complete instruments and 
component parts. 


the rotameter employs a fixed pressure 


iF THE field of industrial instru- 


mentation it is seldom that one en- 
counters a mechanism as fundamen- 
tally simple as the basic rotameter 
used to indicate rate of flow. Yet an 
aura of mystery often impedes the full 
realization of its wide usefulness. 
Much justification can be found in a 
relative dearth of authoritative refer- 
ence material made available for 
orifice-type flowmeters through various 
technical organizations, which tends to 
clarify and thus, in a sense, simplify 
the complexities of variable head 
meters. The informed reader is asked 
to indulge the elementary description 
that follows. 

The rotameter belongs to that class 
of instruments that measures flow rate 
by inference. Laws which govern its 
performance are closely related to 
those on which orifice-type meter de- 
sign and performance are based. The- 
oretically, the single difference is that 


differential while the area of the flow 
passage is permitted to vary; whereas 
the orifice type flowmeter utilizes a 
flow passage in which the area is fixed 
and the pressure differential is varia- 
ble. Each identifies itself with the 
familiar flow equation V= AC[2gh]|*: 
the rotameter in its utilization of the 
area variable A which is linearly re- 
lated to flow rate. and the orifice 
meter in its sensitivity to the head 
variable A which relates to flow as a 
square root function, 

The rotameter then can be properly 
termed a “variable-orifice meter,” 
“variable-area meter.” “constant-head 
meter,” or any name that describes its 
principle of operation and provides 
the best correlation between the per- 
formance of the primary element and 
the laws governing the flow of fluids 
through aperatures. 

The essential physical components 
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Figure |. Diagrammatic Sketch of Basic Prin- 
ciple of Rotameter Operation. 


are a metering tube and a weight that 
moves within it. (See Figure 1.) The 
metering tube is installed vertically 
and the metered fluid enters at the bot- 
tom, flows upward, and leaves at the 
top. The weight (or “float”) exerts a 
constant downward force which de- 
pends upon its weight minus the buoy- 
ant effect or the weight of an equal 
volume of the metered fluid. Thus, as 
fluid flows into the metering tube, it 
creates an upward pressure beneath 
the float, which opposes the downward 
pressure and the float is forced to rise 
when pressure due to flow velocity is 
higher. The metering tube is tapered 
or some other provision is made for in- 
creasing the area of the flow passage 
as the float rises. By such means, the 
float continues to rise until the flow 
area it has uncovered establishes a con- 
dition of dynamic balance between 
downward and upward forces. As flow 
rate decreases, pressure beneath the 
float is relieved; thereupon it seeks a 
lower elevation where the area of the 
flow passage permits the pressure due 
to flow velocity to support the weight 
of the float. 

Within the range of a given rota- 
meter, a fixed float elevation corre- 
sponds to a fixed instantaneous rate of 
flow. The maximum capacity of the 
instrument is reached when the float 
rises to the top of the metering tube; 
fluid is flowing at the minimum meas- 
urable rate when the float is at the 
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SIMPLIFIED FLOW COEFFICIENT 


bottom: intermediate flow rates move 
the float to a between 
Therefore, if the 


tube is made of transparent material 


position these 


extremes metering 


the combination becomes a self-con 
tained flowmeter when the float is 
viewed with respect to a graduated 


flow scale etched on the metering tube 
or mounted beside it. Such a flow scale 


is derived from mathematical or ex 
perimental translation of given incre 
Hoat 


rates of 


ments of movement into com 


panion flow in appropriate 
units. Many commercial rotameters are 
of such with the 


fittings which adapt the metering tube 


design addition of 


to the piping system 
Special Fields of Application 


cussing what is simply another tow 


question arises Are we dis 
meter, or does the area principle of 
itself to 
a particular branch of the science?” 


flow measurement commend 
The answer becomes more-or-less ap 


parent in the frequency with which 


engineers in the petroleum industry 
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encounter problems of flow measure- 
ment or control which fall partly or 
wholly outside the limits of acceptable 
orifice, flow nozzle, or venturi practice 
prescribed by ASME, AGA, and vari- 
ous authoritative Although 
Part II] devotes itself to thorough treat- 
ment of this subject, a brief review 
here of typical conditions, beyond the 
pf codihed flow measurement 
techniques, will qualify a negative 


sources, 


= ope 


answer to the first part of the ques 
tion, and, at the same time, a positive 
At times it 
for example, to 


enswer to the second part 
becomes necessary 
draw an arbitrary compromise between 


the use of conventional techniques and 


one or more of the limitations that 
follow 
1) Rate of flow is in the bracket of 
low ve city That ist sav, a non 
vise s fluid flowin at such a 
low rate that it ts normall andled 
n pipes smaller than 2-inch id. ora 
viscous fluid, even though flowing 
n lares pipes, torbids reference t 
watlable codes r lack of or ut 
é unt n flow coefficient 
4 e range of flow rate variations ex 


through 
conventional 


ceeds the three-to-one 
which a standard, 
flowmeter hampered by its parabolic 
characteristic is reliable 
3) Large and variable pressure loss is 
costly or intolerable 
The fluid to be metered ts not a 
true fluid” at all but has varyme 
degrees of “plasticity” with the con 


4 


sequence that its apparent viscosity 
is variable and dependent upon flow 
rate. This phenomenon character- 
izes most slurries 

additional ex 
installation of 
or “meter 


limitation of 
prohibits the 


>) Space 
pense 
prescribed straight pipe 
runs 
Here. then, are distinct, non-competi- 
tive fields of application for a flow- 
meter that 1) inherently adapts itself 
to the measurement of low rates of 
flow, 2) that can easily be made im- 
mune to the effect of varving viscosity. 
3) that is capable of measuring wide 
range of flow rate variations in a sin- 
gle instrument, 4) that can operate 
with extremely low inlet pressure, or 
3) that does not require specified 
lengths of straight piping. These are 
among the typical characteristics of 
variable-area flowmeters and, more 
particularly, of rotameters. 


Flow Formulae 

Since the derivation of flow formulae 
and basic mathematics is beyond the 
scope of this article, pertinent formu- 
lae will be presented simply with an 
explanation to enhance the value of 
their practical application. The basic 
formula from which all others are de- 

rived is: 
\ AC 
vhere \ Flow velocity 
\ Area of flow 1 


\ coefficient 

Constant tor acceleratior 
lue to gravity 

! Pressure affecting velocity. 


In the rotameter, A is equivalent to 
the net weight of the immersed float 
It is thus constant and dependent upon 
the difference between the weight of 
the float and the weight of an equal 
volume of the fluid divided by the 
product of the float area and fluid 
density for volumetric flow measure- 
ment. Hence. the rotameter formula 


hecomes: 


nits of lume (1) 
ere \ Voh f float 
Pp Specihe gra at 
rate il 
‘ spect “ra tur 
\ \rea float a aximum 
ross-secthior 
\ \rea of A ul lus he 
meer meter x tube and 
eatest float periphery 
and since weight is the product of 
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volume and density, weight rate W = 
() pu and the formula becomes: 


W= A.C Ve — ] 
Ay 


—in units of weight (2) 


Liquid Density Correction 

Thus, we see that p:. (specific grav- 
ity of the fluid) appears as a divisor 
affecting negative correction for in- 
creasing fluid density when flow rate 
is measured in volumetric units and 
as a multiplier effecting positive cor- 
rection when measurement is in weight 
units, For liquids, these corrections 
take the form of: 


Q, [ ¥ 
— Pris) Pre 


Where 


(3) 


Corrected flow rate m vol 

ume units 

Or, Original flow rate in vol 
ume units 

Pre Specific gravity of float 
material at new conditions 
(if the float is to be 
changed) 

Pry Specific gravity of float 

material original condi 

tons 

Specihe gravity of new 

fluid and original fluid re- 

spectively 


[ (Pr2 — Piz) Pra 
(Pra — Pir) Pr 
(4) 


Pre & py 


Corrected flow rate in 
weight units 

W Original flow rate ia 

weight units 


Where W 


To illustrate the use of these for- 
mulae, let us assume that a need exists 
for a rotameter to measure 50 barrels 
per hour of crude oil whose specific 
gravity referred to water at 60° F. is 
0.9. There is, available, a rotameter 
calibrated for a maximum capacity of 
35 gpm. of water. It has been ascer- 
tained that the new conditions fall 
within the mechanical limitations of 
the instrument that we propose to con- 
vert; the stainless steel float has specific 
gravity 7.92; and we will assume 
that the viscosity of the crude is suffi- 
ciently low to have no effect on the 
accuracy of the mathematical conver- 
sion we are to make (more later about 
viscosity effects). Having thus satis- 
fied ourselves that the rotameter in 
stock will suit the crude-oi] measure- 
ment job, we produce a correction fac- 
tor for the flow scale which reads in 
gallons per minute of water; it is de- 
sirable to read flow rate in units of 
barrels per hour: 


1 OO f (7.92 9)1])* 
Thus = 
42 (7.92 1).9 
1.53 & indicated flow rate 


on gpm. of water flow scale = actual 
flow rate in barrels per hour of crude 
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BlA25 B1B25 B2Al27 B2B127 B2Aa25 
1.15 | 257. 1.12 | 268. 1.26] 124.9 | 1.19 132.6 | 1.26] 285.6 
1.13 21 1.11 242. 1.28 [114.2 1.17 116.86 1.28 
1.11 178.3 1.10 216.8 1.22 | 103.7 1.1§ } 101.1 1.22 | 204.0 
1.09 140.9 we 191.2 1.20 93.0 1.13 65.4 1.20 | 183.0 
1.07 1-2 1. 166. 1.17 U3 1.11 70.5 1.17 | 150.7 
69. 1.06 117.2 1.14 1.09 1.1% 120.5 
1. 52.4 1.11 487.0 1.07 1.11 2:3 
1.03 35.7 1. 7 1.08 32.4 1.05 27. 1.08 ° 
1.02 12-2 1.03 87.1 1.05 18.4 1.03 14.0 1.05 1 
1.01 ° 1.02 25.4 1.03 9.3 1.02 7.8 1.03 18.7 

1.01 5.0 

B3B127 B3A25 B3B25 BSAl2TA B4B127 
1.1 126.8 | 1.28 | 288.0 | 1.17] 249.0 | 1.22 [138.8 | 1.18] 132.0 
1.1 ll 3 1.22 Oe 1.16 | 232.0 1.20 | 120.8 1.16 | 115.7 
1.1 106. 1.20 200. 214.7 1.19 114.0 1.148 
1.1 100.1 1.18 ATT -2 1.1 197.7 1.17 | 100.5 1.12 omy 
1.12 62.5 | 1.16 | 154. 1.12 } 164.0 | 1.15 | 87.0 | 1.10] 67.2 
1.10 66.0 1.148 131.6 1.10 | 130.7 1.13 3.8 1.08 51.4 
1.08 49.6 1.12 109.1 1.08 3-3 1.11 of 1.06 36.5 
1.06 33:1 1.10 87.3 1.06 67. 1.05 29.2 
1.05 2 1.07 55.1 1.05 52.4 1. 29. 1.03 15.1 
1.03 11.4 1.05 2? 1.03 23.8 1.03 12.4 1.01 1.5 

1.02 4.4 1.03 16.0 1.02 9.9 1.01 2.0 

oil, and we find that the instru- BAC25 BAN25Aa* BSA127 
ment will _accommodate 276.5 | 1.26 |e77.3 | 2.27 | 288.5 
mum of 1.53 35 53.5 barrels 1.26 | 255.7 | 1.15 | 126.2 
} 3.28 | 238.1 1.13 | 108.0 
212.9 | 1.11] 90.0 
If the same instrument is to be 1.09] 71.8 
used to measure weight rate of 54.0 


liquid flow where units are to be 
pounds per minute and specific gravity 
referred to water at 60° F. is 0.6, the 
mathematical conversion becomes: 


(7.92 — pe 

(7.92 —1)1 

6.66 X indicated flow rate 
on gpm, of water flow scale = actual 
flow rate in pounds per minute of the 
liquid, and the maximum flow — 
will be 6.66 ~ 35 233 pounds per 
minute, 


Inherent Liquid Density 
Correction 

Sensitivity to specific gravity varia- 
tions is more marked in these examples 
when flow rate is measured in units of 
weight than in units of volume. This 
sensitivity in weight-rate flow measure- 
ment diminishes as the ratio of specific 
gravity of float material and fluid de- 
creases and virtually disappears when 
the specific gravity of the float ma- 
terial is twice the average specific 
gravity of the fluid. Thus, in the pre- 
vious problem, if the rotameter was 
fitted with a new float for the hypothet- 
ical liquid and the specific gravity of 
the float was 0.6  2== 1.2, tempera- 
ture variations which are reflected in 
specific gravity changes would cause 
almost no shift in calibration over the 
entire range of ambient or seasonal 
extremes. To illustrate, if specific 
gravity increases to 0.65: 


“ (1.2 6).6 iy 
: : (1.2 65).65 


W, & 1.002 


or, in the opposite direction, if it de- 
creases to 0.55: 


W. wf (1.2 ] 
(12 55).55 
W, 1.002 
Since both corrections are in the same 
direction, the correction for the wide 
range of changes selected is only 0.1 
percent, 


Gas Flow Correction 

The expression (pp pu! which ae- 
counts for buoyancy can be neglected 
if the fluid is gaseous, because most 
float materials while only about eight 
times as heavy as water, are between 
5000 and 10,000 times as heavy as 
most gases. The variables affecting 
rotameter performance in gas flow 
measurement are specific gravity, gas 
temperature, gas pressure, and the 
density of the float material. Thus: 


Qe Qe x Ts > ~ 


(5) 

Where Qe Corrected volumetric flow 
rate 

Orgmal volumetric flow 
rate 

Po & Peo Specific gravity of gas re- 

ferred to air at atmos- 

pheric pressure and 60° 

F, — Original and new 

conditions respectively 

P,& Original and new abso 


™ lute pressures respec- 


tively 


A 

a 

> 

12 

: = 


fin 
ew / 


& Ty Original and new abso 
lute temperature re 
spectively 

Pr, & Pa = Specifie gravity of float 
material, (Original and 
new, if float is to be 


changed.) 


If gas flow is measured in weight 
units, flow rate will continue to in- 
crease directly as the square root of 
absolute pressure and inversely as the 
square root of absolute temperature. 
The density correction, however, is 
inverted to become: 


% 
Ws pa ] (6) 
Par 
Where W, and W;, are corrected and 
original flow rates respectively 
Whether gas flow is measured in 


units of volume or weight, pressure 
correction should be based upon dis- 
charge pressure at the outlet of the 
rotameter 
Discharge Coefficient (C) 

Return now to formula (1) for a 
discussion of the efficiency coefficient 
€ which expresses the ratio of actual 


discharge to theoretical discharge, For 
practical purposes, it can be regarded 
as always being less than unity. Its 


actual value depends primarily upon 
the shape of the float and the viscosity 
of the Huid. In general. the coefficient 
ipproaches unity more nearly as the 
float shape bears greater resemblance 
to a streamlined body. More will be 
said of this later. 
Since the viscosity 


of a thuid deter 


mines its resistance to flow (oils flow 
more readily when warm because they 
ire less viscous than when cold). the 
of hvdraulic 
rests measure upon 
viscosity. It is true the 
of positive displacement 
meters as gravity flow 
inferential-type metering 
The Saybolt viscosimeter 


eflicieney wy system or 


device in goodly 


mechanism 


m 


pulps ofr in 


systems of 
instruments 
depends upon this certainty when it 
measures the time of efflux of a fixed 
of liquid flowing through a 
fixed aperture. If we calculate the time 
Savbolt Universal 
will discharge Savbolt Universal 
cup of liquid by the Torricelli equa 
tion AC the influence 
of viscosity will be neglected and we 
shall find that the leneth of time will 
be greater than indicated by the mathe 


volume 


in which a oritice 


matical process 

The number obtained when the cal 
culated length of is divided by 
the actual length of time expresses the 
of the 


is solely a function 


time 


discharge efficiency orthee 
in this case 
of viscosity, If the tests are 
thuids different 
each test run extends through 


length of time. the volume of fluid dis 


w hic h 
made with 


having viscosity and 


fined 


charged through the orifice is inversely 
related to viscosity. Thus, the rate of 
flow through a differential pressure 
element as a thin plate orifice, flow 
nozzle, venturi tube, or rotameter is 
always less than that indicated by the 
exhibiting instrument when viscosity is 
higher than the design of the installa- 
tion anticipates. Irregular discharge 
coefficients accompany viscosity varia- 
tions in any hydraulic device. This oc- 
currence becomes more pronounced as 
attempts are made gradually to direct 
the fluid toward the aperture because 
the surface exposed to viscous drag is 
necessarily greater and the force be- 
comes effective over a larger area. 


Effect of Float Shape 

As a consequence, the flow nozzle 
or venturi-operated variable head meter 
performs less favorably under condi- 
tions of varying viscosity than its com- 
panion, the thin-plate orifice. Simi- 
larly, the shape of a rotameter float 
has much to do with its performance 
in handling viscous materials and the 
familiar plumb-bob shaped float which 
exposes a large surface area to viscous 
drag is most noticeably affected, 

In the early days of commercial 
rotameter production, the plumb-bob 
shaped float was supplied almost in- 
variably because its shape made it 
supplementary guiding 
a belief that the spin- 
motion, imparted through the 
agency of notches in the float head. 
tended to cast off solid partic les which 
might otherwise adhere to the float 
destroy the accuracy of the in- 
To realize the widespread 


stable without 
and there was 
ning 


and 
strument 
rotameter usage that was a vision then, 
but is well known today, manufac- 
turers had to produce a float that per 
formed more favorably when applied 
to flow measurement in viscous streams 
A rotameter float whose discharge co- 


efficient © remained uniform despite 
wide fluctuations in viscosity. Mathe 
matical corrections for the effect of 


viseosity were indeed difficult to apply. 
heeause while the Reynolds equation 
was easily modified to suit the annular 
iperture, it failed to provide for the 
variety of geometric configurations on 
which the performance of a rotameter 
bases 
Therefore 
to the development of “fixed coeffi 
cient” floats. universally applicable 
rotameter discharge criteria, and codi 
oft for 
held use led 
to experimentation with float shapes 
that unstable, 
resort was made to a wire guide which 
extended through the of the 
metering tube to retainers which held 
this 


a quest addressed _ itself 


rotameter coefficients 


This naturally 


heation 
evervday 


were met hanic ally sO 


center 


it in tension at each end satis 


factorily centered the float and sup- 
ported it against unbalancing forces 
in the metering tube, so the research 
engineer was made free to conduct his 
experiments with floats shaped to suit 
his fancy. 

In 1940, Fischer, Blechman and Lip- 
stein® reported successful work with 
rotameter floats that eliminated the 
effect of viscosity on the instrument's 
calibration. The report offered two 
float shapes, each of which was im- 
mune to the effect of a wide range 
of viscosity variations. The Reynolds 
number will serve excellently to illus- 
trate the marked improvement; when 
a plot was made of Reynolds number 
vs. coefficient of discharge, for the 
plumb-bob shaped float, the curve be- 
came asymptotic at a C value of about 
.95 beyond Reynolds number 10,000. 
On the same plot, a float called “Alpha 
Stabl-Vis” which was simply a dise 
weighted by a cylindrical body of 
smaller diameter and arranged to ride 
on the guide-wire shows the asymptote 
occurring at Reynolds number: 
1000 and discharge coefficient C of 
about .75. The most remarkable im- 
provement, though. was in the “Beta 
Stabl-Vis” float, which employed a 
metering head shaped as an umbrella 
and attached by a hollow rod to a 
weight. which was enclosed in a stag- 
nant chamber above below the 
metering tube, and thus isolated from 
flow forces. The discharge coefficient 
of such a float was approximately 0.61 
but it was perfectly uniform down to 
Reynolds number Ww 

A subsequent development. which 
contains three guiding beads whose 
surfaces are parallel with the axis of 
the metering tube which are 
spaced 120 degrees apart around the 
inner periphery of the tube, removed 
the need for wire guides. The floats 
were suitably modified for with 
the “Bead-Guide” metering tube with 
a negligible change in their viscosity 
characteristic. Although Part IE will 
be devoted to the selection and appli- 
cation of rotameters, it should be noted 
here that the flow capacity of a given 
rotameter tube is, as indicated by the 
flow coefficients in the preceding para- 
graph, highest with the plumb-bob float 
and lower approximately as the ratio 
either 
or the 


or 


use 


of discharge coefficients when 
the “Alpha Stabl-Vis” float 
Beta Stabl-Vis” float is used 


Relation Between Viscosity 
and Flow Rate 
Now, since Reynolds number, as the 
generally accepted dimensionless para 


meter, expresses the ratio of inertial 

forces to viscous forces in the formula 
DVS 
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of circular flov passage 
(charmeter of anetering tube less 
lhameter of float m the rota 
meter) 

\ Fl velocity 

Ss Density of flowing liquid 

Z Absolute viscosity 


it becomes apparent that its value is 
dependent in great measure upon flow 
rate and absolute viscosity. Reynolds 
number for a given set of conditions 
will be low as velocity (or flow rate) 
decreases and viscosity increases. Con- 
higher flow rate and lower 
viscosity produces a sufficiently high 


versely 


ratio of inertia/viscosity to be in the 
region of Revnolds numbers where 
viscosity has little or no influence upon 
the pattern of the flow stream 

Hence, when reference is made to 
the elimination of viscosity effects in 
the rotameter, it is made with some 
reservation, Viscosity tmmunity ts 
directly proportional to rate of flow 
Thus, while a given fluid may be 
metered without viscous influence at 
flow rates in the vicinity of | e@pm., its 
viscosity may be high enough to pre- 
clude the possibility of applying a 
viscosity immune rotameter at flow 
rates around 0.1 gpm. The customary 
and laborious practice has been to 
determine experimentally the upper 
limit of viscosity immunity at 20 per 
cent of a given rotameter’s maximum 
acity, This “viscositv-immunity 
applied to every rotameter's 


ceiling 
float shape, size or flow capacity, and 
instantaneous rate of flow. Manufac 
turers benehted from such knowledge 
in formulating their recommendations 
or analyzing calibration complaints, 
but it was of little use to the instru 
ments engineer or plant engineer to 
whom it was inaccesssible, cumber 


some, and incomplete 


Rotameter “Flow Prediction” 

More recént work has been along 
the lines of developing predictable 
oats” and the data that make them 
predictable. The one variable that 
identifies geometric similarity and is 
applicable to any combination of 
metering tube and float regardless of 
size is the ratio of metering tube to 
Hoat diameter. With a float whose 


geometric conhguration conforms to 


standardized specification, it becomes 
possible to correlate the ratio which 
we shall call D, /D, with a numerical 
constant that combines the flow coeffi- 
cient of the float pattern with numer- 
ical constants in equation (1), When 
this is plotted against a value which 
permits us to predict the influence of 
viscosity, the codification becomes com- 
plete, and the rotameter user has at 
hand the means for predicting the 
performance characteristic of the in- 
strument under any set of conditions. 
Such a plot is shown in Figure 2. 
Here we see that the flow equation has 
been simplified to take the form of 


W KD, [ Fp.) *. In this iormula, (7) 
W Rate o 


I Net weight of immersed float 


( We (pe grams 
Pr 


low, grams/minut 


1) Float diameter inches 
Float density grams/c« 
Fluid density grams/c« 


The latest experimental determina- 
tion of the influence of viscosity is 
embodied in the “viscous influence 
number” which is derived by formula 

where (8) 


m Fluid viscosity, centipoises 


Detail is lost by reduction in Figure 
2. but data upon which it is based are 
accurate to within less than 0.5 per- 
cent. It will be seen that the most 
nearly ideal D,/D, ratio is about 1.3 
and that viscosity has a greater in- 
fluence as D,/D 
decrease. Reference to published tables 
(Figure 5) of D,/D, ratio for various 
rotameter sizes and the use of curves 
similar to that shown in Figure 2 per- 
mits one to predict the calibration of 
any rotameter by a mathematical 


ratios increase of 


proc vss. 

When using the basic flow equation 
W KD, | Fp;,|* it will be seen that 
the variables affecting the capacity of 
the rotameter are F (net weight of the 
float) and p, (fluid density). If we 
assume that, for a given fluid, is 
constant, the single variable that affect 
the capacity of the instrument is the 
weight of the float. Therefore, when 
the ‘predictable float” is used, the 
formula 


TABLE | 


where 
Ws Corrected flow rate 
QO Original flow rate 


Wa Original float wenmht 

Wa New float weight 
becomes valid. 

Here, then, is a float whose discharge 
coefficient is constant through wide 
limits of viscosity change. Its dis- 
charge criteria is universally appli- 
cable and codified, Its capacity can be 
changed easily by adding and re- 
moving float weight. Its calibration 
throughout its range of flow measure- 
ment can be predicted mathematically. 

A further characteristic of the “pre- 
dictable float™ (see Figure 5) is that 
the float head. which forms the meter- 
ing annulus, is reversible, the float 
being built so that the head can be 
unscrewed from the body and turned 
upside down to effect an increase in 
the discharge coefficient and, hence, 
the capacity. There is, admittedly, some 
loss in viscosity immunity when the 
float head is reversed, but the loss is 
small enough to be of rare conse- 
quence. Its performance is no less 
predictable in the reverse position. 
Flow coefficients as plotted on Figure 
} become applicable when ‘the capac- 
ity of a rotameter is increased by the 
process of reversing the predictable 
float head. 


Validity of Codified Rotameter 
Coefficients 

The validity of the foregoing will 
be demonstrated by a practical ex- 
ample, in which a comparison between 
the experimental calibration and the 
mathematically-predicted calibration of 
a rotameter will be made. The fluid 
used for the calibration was water 
with specific gravity 1.0 and viscosity 
0.876 centipoise at 78.5° F. In Table 
1 float elevation is tabulated in mil- 
limeters beside the experimentally de- 
termined rate of flow in gallons per 
minute, followed by the D,/D, ratio 
of the metering tube and float com- 
bination, Next, the viscous influence 
number is caleulated. That is followed 
by flow coefficients A taken from Fig- 
ure + and tabulated as they correspond 
to D,/D, ratios in Column 3. The final 
column shows the matematically pre- 
dicted rate of flow at various float 
elevations and demonstrates the re- 
markable similarity between calculated 
and experimentally determined rate of 
flow. 

The unusual versatility of the “pre- 
dic table float” will become apparent 
by assuming that the instrument used 
in the preceding example is to be 
applied to the measurement of a maxi- 
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mum rate of flow of 80 gpm. of oil, 
whose specific gravity is 0.8 and vis- 
cosity at operating temperature is 50 
cps. The higher viscosity makes it de- 
sirable to invert the float head, thereby 
elevating the viscosity immunity ceil- 
ing. We shall now calculate the viscous 
influence number as 
30 30 
N 34.95 
4165 (7.92 — 8) 8 
7.92 
0911) 


From Figure 2, values of K are 
picked to correspond to N= 0.9111 
and various D,/D, ratios and the for- 
mula 

W KD; [| 
is used to predict the calibration at 
various float elevations. The result is 


shown in Table 2. 


As a further illustration, we shall 
assume that the viscosity value of 50 
eps. used in the foregoing example is 
an average value and that viscosity 
will actually vary from 25 to 100 eps. 
What error is to be expected over this 
range of viscosity variations? Refer 
to Figure 2 and solve for V at 25 eps. 
and N at 100 eps. 


0.455 
54.95 


N @ 25 cps 


100 
54.95 


100 eps 1.82 


The error to be expected is the 
change in simplified flow coefficient 
“K.” Table 3 shows the tabulation of 
these values with errors to be expected 
in calculations based on a mean vis- 
cosity of 50 eps. 


It will be seen that even though 
there is wide latitude in a fairly high 
region of viscosity, viscosity immunity 
is maintained above D, /D, == 1.05. By 
dividing simplified flow coefficient 


K = 1830 (corresponding to D,/D, 
ratio == 1.22) by K == 400 (corre- 
sponding to D,/D, ratio= 1.05), it 
is seen that viscosity influence is neg- 
ligible through a flow measurement 
range of 4.5 to 1 and flow readings 
are reliable down to 22 percent of the 
instrument's maximum capacity. 


Pressure Loss Calculations 


It is oftentimes desirable to know 
how pressure loss will be affected by 
altering float weight. It has been stated 
previously that pressure loss is con- 
stant regardless of flow rate and that 
the rotameter is excellently suited to 
flow measurement where low pressure 
loss is a prerequisite. This means that 
standard instruments are designed for 
maximum pressure loss between 10 and 
20-inch water gauge, The following 
formulas will illustrate that pressure 
loss as low as 0.5-inch water gauge is 
distinctly practical and simply a fune- 
tion of the weight and diameter of 
the float: 


for liquids —hi 
& 


777 
O77/ 


(Pc — Pr.) 
De? pr Pr 
We X 0.777 

tor gases — hy De 
where We 
Dy float diameter (inches) 
hi inches of fluid being meas- 
ured 


float weight (grams) 


he inches of water 

Pr specific gravity of fluid be 
ing metered 

Pr specific gravity of float ma 
terial 


Handbook data concerning pressure 
loss through fittings of various shapes 
will permit one to accurately deter- 
mine the total loss which is the sum 
of pressure losses across the float and 
through the end fittings. 


TABLE 2 


From Formula 
GPM 
Liqaid Sp. Gr. 6.8 
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910 
65.9 
43.7 
22.5 
18 
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Figure 5. Predictable Float 


Summary 


Technological developments have 
enhanced the usefulness of rotameters 
to a hitherto unbelievable extent. The 
stigma of inflexibility disappeared with 
the appearance of “predictable floats” ; 
the instrument is mathematically 
adaptable to almost any conditions of 
fluid How, Research into other theories 
of flow measurement® continues at an 
energetic rate to solve such defiant 
problems as the measurement of ex- 
tremely low flow of very viscous fluids 
and others for which there appears to 
be no acceptable solution today. The 
unique properties of the instrument 
make it a peculiarly suitable choice 
when conditions of flow measurement 
or control cannot be satished by stand- 
ard flowmeters. 

In Part If to follow in an early 
issue, variables that affect the selection 
and specification of suitable rotameter 
type instruments, components, and ac- 
cessories will be diseussed in detail. 
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PROCESS INSTRUMENTATION is gradually being developed to a level 
The Effects of where calculation can be substituted for rule-of-thumb selection pro- 
cedures. This is especially true in the case of light-hydrocarbon fractionat- 
ing equipment. Tray-by-tray figuring can be used to show quite clearly the 


Control Point effects of changes in product specifications and operating conditions upon 
the controlled variables. In this article the author reviews some of the 
earlier work of instrument engineers in the field and discusses the many 

Location Upon factors that influence the location of the control point in fractionating | 

100 7 

_ EQUILIBRIUM % 
« CURVE 
3 L 
UITTI | | 
Universal Oil Products Company z 
FEED DECK NO. 7/, 
= 
40 4 4 i 
| 
| 
30F + — 

l N THE design and instrumentation ¥ 2 | | | | 

of a large number of precise fraction- - | T T 

ators for the war program, many and _~ | 

lengthy discussions were held by pri- + + + 

vate groups on the matter of the proper TOTAL DECKS=18 

primary control instruments to be used | 

on columns and, if temperature control 95 10 20 30 40 50 60 70 860 90 100 

were used, where in the column would AL PERCENT PROPANE IN LIQUID 

be the proper control point location. . 

As process engineers, we naturally Figure 1A. Typical McCabe-Thiele Diagram for the System: Propane-lsobutane at 200 

were not as much concerned with the psig. when Fractionating to 94 Percent Distillate 

specific kind of instruments that should 

be used with respect to range, sensitiv: 100 if i | 

ity, or response, but with the basic way | 

in which a column should be controlled or — = = % 

from a process-cybernetic viewpoint 

This is in fact the subject matter treated 80 y- 

in this paper ; 

The published literature reveals nu- OPERATING 
merous generally accepted statements 70F = LINE 

thar have been made and which could z SLOPE = 0.815 

be proved or disproved merely by cal- 6 

culation. It occurred to us that perhaps 

too many assertions were made that iIFEEO DECK NO7 

were either dogmatic or gave the super- T | 

ficial appearance of common sense 2 

Perhaps in the interest of objectivity, a 40 + } 4 

we should examine these tenets to see — | 
whether they withstand the rigors of z = 
physical and mathematical proof. In by 30 i t 
about 1942, J. R. Penisten, now with 7 | 
Frontier Refining Company, Cheyenne, 20 + + 
4 
10) > 4 + + -—-+ 
TOTAL DECKS#i8 | 
Figure 18. Diagram for Fractionation to 99 ° © 20 310 40 3S 6 7 8 90 100 
P t Distillate with the Same Col d 
— % ,PERCENT PROPANE IN LIQUID 
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Wyo., conceived some ideas of the 
manner in which some of the questions 
might be tested by calculation, There 
is no doubt today that the methods gen- 
erally used in calculating the fraction- 
ation are essentially correct, There is 
certainly sufficient proof that these 
methods can be used to predict with 
fair precision the actual performance 
in fractionators. 


The series of calculations presented 
here continues the work suggested by 
Penisten along these lines. The system 
selected was the binary: propane- 
isobutane at a constant pressure of 200 
pounds. In order to properly duplicate 
those conditions which do confront in- 
strument engineers, the total number 
of decks and the feed deck location 
were held constant throughout all 
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Figure 3. Change of a Given Deck Temperature With Overhead Composition tor C./iC, at 200 
psig. 65 Percent C, in Feed Variable Reflux Ratio. 
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cases. For design purposes, these sev- 
eral conditions constitute what we have 
termed a “fixed column.” These studies 
were thereby reduced to a matter of 
making numerous McCabe-Thiele cal- 
culations in such a way that the feed 
deck location and the total number of 
decks for each case came out the same. 
A series of approximations for each 
“test” was necessary. Figure | illus- 
trates a typical set of McCabe-Thiele 
graphical calculations where the feed 
deck location and the total number of 
decks are constant at the same feed 
composition, xp, but at different reflux 
ratios, indicated by the different slopes 
of the operating lines, an arbitrary se- 
lection of a fixed column of 18 decks 
with the feed deck being located 71 
decks from the top. These values refer 
to theoretical decks, that is, decks 
which bring the liquid and vapor into 
perfect equilibrium. 


Series I—Deck Temperature 
Curves 

The object of this series of tests was 
to determine whether there is any deck 
in the column where the temperature 
changes more than that on any other 
deck for a given change in product 
composition, This series was performed 
on a feed of constant composition in a 
fixed column, and the reflux ratio was 
varied in order to achieve different 
product compositions 

Figure 2 shows the deck-temperature 
curves for this system. The tempera- 
tures were read off a composition- 
temperature curve prepared for this 
binary at compositions corresponding 
to those found off the McCabe-Thiele 
diagrams, Note that there seems to be 
no particularly “typical” shape of 
plate-temperature curves, even for this 
binary of constant feed composition. 
Figure 3 shows the amount that the 
temperature has changed. AT, on any 
deck when the product quality has 
changed. For a datum plane of refer- 
ence, these temperature differences, 
AT, are compared to those deck tem- 
peratures which would obtain for a 
distillate purity of 99 percent propane. 
It is apparent from Figure 3 that there 
is some deck which changes more in 
temperature than any other deck, and 
that this “maximum AT-deck” is some- 
where in the middle of each section of 
the column. 

It must be emphasized that this con- 
clusion may be true for any binary 
system whose McCabe-Thiele x-y dia- 
gram is symmetrical, but that great care 
must be exercised in making any such 
conclusion for a multicomponent sys- 
tem or for a binary which has an ab- 
normal x-y diagram. An abnormal dia- 
gram is, by the way, one in which the 
relative volatility of the cut compo- 
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nents varies considerably throughout 
the range of tower conditions from top 
to bottom 

It is often stated that the control 
point should be located at that deck 
where a maximum slope occurs in the 
deck-temperature curve. Figure 4 
shows a derivative curve of Figure 2 
where the temperature differences be- 
decks are plotted 
against deck number. This curve indi- 
cates that the inflection does not re- 
main fixed in the column, but wanders 


tween successive 


according to the reflux ratio. Reconsid- 
eration in view of these calculations 
shows that there is in fact no apparent 
justification for this plausible sound 
ing method of control point location 


Series H—Constant Temperature 
on Maximum AT- Deck 


The previous Series | was made at 
constant feed composition. Since one of 
the purposes of instrumentation of a 
column is to provide for changes in 
the tower when the feed composition 
changes, Series IL was performed t 
determine how well the distillate qual 
itv would remain unaffected by chang 
ing the feed composition when the tem 
perature is held constant on the deck 
which was previously found to have a 
AT with change in reflux 
In this ease (Figure 3) the fourth deck 
in the top section was used, The caleu 
lations were made on the same binary 
and for the same 18-deck fixed column 
MeCabe- Thiel 


for a group of different feedstock com 


diagrams were made 
positions in such a manner that the 
fourth (control) deck temperature was 
alwavs at 118° F. and that there would 
be 18 decks in each test, set up in such 
a manner that the feed would be on deck 


No. 71,4. Again each test required a 
series of trials and crossplots, 

The results of this series may be seen 
in Figure 5, which shows that the over- 
head product purity can be held quite 
constant when the feed composition is 
changed over an extremely wide range, 
but at the expense and nuisance value 
of a large variation in reflux rate. The 
control deck temperature in this case 
could be visualized in an instrumenta- 
tion wherein the temperature controls 
the reflux rate and the reboiler is held 
at a constant heat input rate. When the 
feed becomes lighter, the reflux rate 
decreases in such a manner that the 
total overhead vapor decreases. Since 


there is a constant heat input into the 
reboiler, the heat balance is made up 
by increasing bottom temperature, with 
consequent purer bottoms product and 
less pure overhead product. If constant 
bottom product quality is desired, this 
method of control appears to have 
limited value. 

Although we have not considered 
multi-component columns in detail, it 
is true that this method of control has 
one advantage in that small and vari- 
able amounts of components in the feed 
which are lighter than the light cut 
component will be at a minimum con- 
centration at the control deck. Top tem- 
perature control in this kind of case 
would be disastrous. 

In this series, the control deck was 
held rigidly at 118° F. and the reflux 
rate was varied to fit the conditions 
stipulated for this particular fixed col- 
umn. The control temperature of 118 
F. corresponds to only one composition 
of a boiling binary liquid, viz., about 
81.6 percent propane, which is the 
composition of the control deck in all 
of these tests, It is interesting to note 
that the product purity varies between 
two fixed limits of composition when 
the control deck temperature is held 
rigidly constant and the feed composi- 
tion varies. In this case the limiting 
compositions are about 96.0 and 98.5 
percent propane, and no values outside 
of these limits are possible. Figures 6 
and 7 show the conditions which obtain 
at these limiting compositions of dis- 
tillate. The detailed MeCabe-Thiele 
calculations show that when the feed 
decreases to a value of about 39.4 per- 
cent propane (Figure 6), the reflux 
ratio will increase up to an internal 
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L/V = 1.0 as a limit, corresponding 
to a reflux rate of infinity. This condi- 
tion will take place when the feed com- 
position is so low that the operating 
line approaches the 45° diagonal in 
regions near the control deck. At this 
condition quite wide variations in feed 
composition will do very little to the 
composition (and hence temperature) 
on the control deck. Conversely put, 
when counting four steps upward from 
the control deck in this condition, a 
composition of essentially constant 
value of 98.5 percent will always be 
reached at the top deck, which repre- 
sents the maximum of product purity. 

Likewise, it can be shown conclu- 
sively that the minimum distillate pur- 
ity attainable will be around 96 percent 
propane by reference to Figure 7. If 
the feed composition is increased to 
such a point that when the 316 steps 
required to reach the feed deck down- 
ward from the control deck (of fixed 
composition) are sketched in along 
such a line that the feed deck occurs 
at our fixed value of 714 steps from the 
top, the operating line will finally 
assume such a slope that the feed com- 
position will have coordinates near the 
equilibrium line. This the well 
known pinch region where small 
changes of composition are achieved 
per deck, The operating line then inter- 
sects at a minimum distillate composi- 
tion value of 96 percent propane, be- 
low which value no product purities 
are possible. This control gives us a 
sort of guaranteed minimum quality 
of distillate. Upon inspection of Fig- 
ures 6 and 7, it will be seen that the 
operating line pivots about the control 


Is 


deck composition whose value here is 
fixed at 81.6 percent propane, corre- 
sponding to our previous arbitrary se- 
lection of 118° F 

One important point to be observed 
is that the distillate becomes lower in 
propane content as the feed becomes 
richer in propane, a conclusion quite 
the reverse of “common sense” dictum, 
and one which would not be readily 
deduced without this type of thought. 

It cannot be made a rule, from this, 
that all columns should have interme- 
diate deck “maximum AT-deck” tem- 
perature control, and achieve success- 
ful operation. For one thing, for wide 
feed composition fluctuation, there is 
enough change in reflux rate, perhaps, 
to flood a column, as can be seen from 
Figure 5. Feed enthalpy is another 
consideration which has not been taken 
into account, although its effect is not 
great in columns where reasonably 
high reflux ratios are necessary. The 
effect of holding the same control deck 
at other constant temperatures than 
118° F. was determined; the results 
are given in Figure 8, which shows the 
direction of change, although these 
absolute values of the ordinates are not 
reliable. Nothing particularly novel 
was found, and the direction of change 
confirms the result that would have 
heen expected by superficial inspec- 
tion. Increasing the control deck tem- 
perature lowers the distillate quality. 


Series 111—Constant Reflux Rate 

For a column of constant feed rate 
but of variable composition, if the re- 
flux rate is fixed at a given quantity of 
reflux per hour, the reflux ratio based 
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on the distillate is variable. There are 
good reasons to suppose that a constant 
reflux-to-jeed ratio is the important 
criterion rather than the customary 
textbook expression of reflux-to-distil- 
late ratio, when a fixed column has a 
variable feed composition. A depro- 
panizer which removes propane from 
a feed containing | percent propane 
will require a reflux-to-distillate ratio 
of roughly 150:1, but the same tower 
taking out propane from a feed which 
is half propane will require a reflux-to- 
distillate ratio of only roughly 3:1. 
This reflux-to-distillate ratio variation 
seems tremendous, but if translated to 
reflux-to-feed ratios, becomes a nearly 
constant value of 114:1. 

A rough sort of mathematical proof 
will show that for fixed columns mak- 
ing the same purity of products at 
variable feed composition, the reflux- 
to-feed ratio can be considered con- 
stant, particularly if the feed composi- 
tion changes are not great, as is nearly 
always the case. 

An inspection of a series of McCabe- 
Thiele plots of various feed composi- 
tions, xp, making the same distillate 
composition, xp, will show that as the 
feed becomes lighter, the reflux-to- 
distillate ratio, R/D, becomes less, A 
plot of this reflux ratio R/D against the 
feed composition, xp, shows a curve 
approximating the form of an equi- 
lateral hyperbola, or of the form 

xe R/D=C_ (aconstant) 

Since these fractionations under con- 
sideration are always essentially com- 
plete separations, xp, the percent of 
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Figure 7. McCobe-Thiele Diagrom Showing Minimum Distillote Quolity 
Possible in Fixed Column with Fourth Deck Temperature Maintained 
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the light material in the feed, is essen 
tially equal to the percentage of mate 
rial taken overhead, or for a feed rate 
F. and a distillate rate, D 
x byt 
combining the foregoing equations 
(R/D) (D/P) ( 


whic h reduc es to 


This equation shows that the reflux 
to-feed ratio should not vary appre 
ciably with varying feed composition, 
but that reflux-to-distillate ratio does to 
a very large degree. Unfortunately. the 
latter method of expressing reflux 
ratios is more prominently used 

This series of tests was to determine 
just how much the distillate composi 
tion would vary if no temperature con 
trollers were used in the top section, 
but if the retlux-to-feed ratios were 
fixed. Corrections were made in the 
calculations for the small errors used 
in the assumption of the above deriva 
tion to make the calculations rigorous 


=~ 


Figure 9. Effect of M 


70 
PERCENT Cy IN FEED 


Ct g Constont Reflux-to-Feed Ratio for 


C. iC, at 200 psig. Using Fixed Column for Variable Feed Composition. 


with feed on No. 714 was used. The 
instrumentation visualized on this col- 
umn is a retflux-to-feed ratio controller 
(or a reflux rate flow controller on the 
reboiler operating the heat input. This 
temperature controller could also be 
located part way up the column, A}- 
though not shown on Figure 9, the bot- 
tom product composition does not vary 
as much as it does in the previous case 
(see Figure 5). The variation was be- 
tween 0.9 percent propane and 4.0 per- 
cent propane in the bottoms over the 
range shown in Figure 9 

The results from the trial-and-error 
calculations are presented in Figure 9. 
This plot shows that a fairly reasonable 
control is possible by this method, not 
so good, perhaps as by the control of 
an intermediate deck temperature, but 
having the decided advantage of con- 
stant liquid and vapor traffic in the 
column, attendant with the benefit of 
constant process lag owing to holdup. 
\ reasonable variation in feed com 


position would perhaps be one with a 
propane content fluctuation of 5 per- 
cent either way. In the constant reflux 
ratio method of control in this case. 
the distillate composition varied about 
1.5 percent, whereas in the constant 
control deck temperature method, the 
distillate varied in composition by 
about 0.8 percent at around 50 percent 
propane in the feed, The reflux rate 
changed by a factor of 1.48 over the 
+5 percent variation in feed in the 
latter method. 

All of these cases were studied on 
feeds at their boiling points. Similar 
studies on the effect of feed enthalpy 
should be made before conclusions can 
be drawn from these studies if applied 
to columns of quite different feed con- 
ditions. Multicomponent systems can 
be readily adapted to simple McCabe- 
Thiele work if the method of R. B. 
Smith and T. Dresser described in 
Chemical Engineering Progress, Vol. 
HH. page 789, October, 1948, is used. 
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Te MEET the growing demand for 
specialty naphthas refiners re-examined 
their available crude stocks to see if 
they could not be used for naphtha 
production, and considered possible 
adaptations of available equipment to 
new process uses. While many crudes 
contained sizeable quantities of po- 
tential naphthas, it soon became ap- 
parent that precise fractionating towers 
and units were mandatory if this field 
were to be entered and held during 
the period of development that was 
then beginning to take shape. Just 
how this problem was met and solved 
by one oil company will be described 
in Part IIL. It is the purpose of this 
discussion to examine a few crude 
oils, appraise their naphtha possibili- 
ties, describe a precise laboratory frac- 
tionating still-without going into too 
great detail—and show the value of 
this apparatus in plant operations con- 
trol, 

Table 1 lists 12 crudes that are more 
or less available. in the Texas Gulf 
Coast Area. These crudes have been 
fractionated in an adiabatic or true 
boiling point column into very close 
boiling point fractions and these cuts 
have then been blended to give the 
fractions listed; namely, IBP. to 250 
F., 250° F. to 300° F., and 300° F. to 
400° F. Volume percent and various 
tests are given on these cuts. It should 
be mentioned that even though cursory 
examination may indicate a stock is 
most favorable for naphtha produc- 
tion, crude availability or process limi- 
tations may exclude its use, 

The Aniline Number and Kauri- 


Figure 1. Oldershaw Column Control Panel. To: 
1. Upper side-wall heater; 2. Automatic reflux 
electromagnet; 3. Lower side-wall heater; 4. 
Still vapor heater; 5. Cooling water pump; 6. 
Column lights; 7. Still liquid heater. 
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THE FEW YEARS just prior to 
World War II saw a tremendous 
increase in the demand for pe- 
troleum naphthas and special 
hydrocarbon fractions. The 
naphthas prodaced in 1938-1941, 
both aliphatic and aromatic, 
were being supplied indust 
with crescendo effect. Small 
quantity specialty naphthas be- 
gan to increase in sales volume 
until they became standard tools 
in the rubber, paint, extraction, 
and other industries. And while 
this was going on new, closely 
fractionated specialty naphthas 
were being developed for new 
industries and applications. The 
naphthos in use today are as 
numerous as the mind of man 
can conceive. 

This second article of a three- 
part series is concerned with 
the assay of crude oil stocks for 
the production of naphthas. The 
first article which appeared in 
Petroleum Refiner for February, 
1950, deals with the uses of such 
fractions in industry. A third 
article to be published in an 
early issue will treat the manu- 
facturing processes used for 
petroleum naphthas 


Solvency indication 


Butanal 
as to the paraffinicity and resin solv 


give an 
ency of the fraction in question. The 
data as to hydrogen sulfide. 
mercaptans, and total sulfur content 
ire guides to indicate the extent of 
chemical treating, or rehning, neces- 
sary to produce a marketable oil, Al 
most all of the oils shown contain zero 
percent hydrogen sulfide and 
very small of mercaptans. 
These results may have been influenced 
by the fact that the crude samples 
were contained in drums and 
shipped considerable distances before 
the analyses were made: consequently 


given 


only 
amounts 


metal 


the hydrogen sulfide may have been 
lost by evaporation or oxidation to 
sulfur, and some of the mer- 
captans very likely have been 
oxidized to disulfides 

From the laboratory point of view 
the three fractions listed above are far 
from a satisfactory answer as to 
whether this that cut would 
meet specific volatility or solvency re 


free 
may 


cut ofr 
quirements. Of course, a plot of the 
true boiling point curve would give a 
better estimation as to yields, and this 
method has heen employed Yet when 
boiling cuts are 
more or less normal some of the 
solvent naphthas now available. and 
25 10° cuts are being called for in 
increasing quantities, i is seen 


one considers that 50 
in 


ever 


that precise laboratory and plant frac- 
tionation equipment are mandatory if 
the future trend of this market is not 
to be overlooked. 

For manufacturing reasons beyond 
the scope of this article it was de- 
cided to install in the laboratory an 
Oldershaw glass bubble plate column 
having three sections with a total of 
75 actual plates. The operation and 
efficiency of this apparatus has been 
described by Oldershaw,? and Collins 
and Lantz.’ Briefly the column under 
consideration consists of two sections 


having 30 glass bubble trays each, 25 
to 28 millimeters in diameter, spaced 
25 millimeters apart, The third and 
top section has but 15 trays. The trays 
are drilled with 42 uniformly spaced 
holes 0.035 inches in diameter. At the 
vapor outlet above the 15 tray section 
is located an automatic liquid dividing 
still head and above this is a vacuum 
jacketed reflux condenser. The product 
condenser and receiver has a take off 
from the liquid dividing still head 
and by circulating 60° cooling water 
through it direct readings of volume 


TABLE 1° 
| 
Kaun- Percent 
Butanol TCC. Hydrogen Percent Percent 
FRACTION Vol =IBP. er Number Solvency Flash Saul Mercaptans Total 
VAN. TEXAS 

j | 
to 20 120 112 145 R.T.* Below 0.001 owe 
to 22s 272 RT oo Below 0.091 
wn to wd 1465 33.0 “5 Below 0.001 

EAST TEXAS, TEXAS 

| | | 
IBP. to 20 175] 193 20 KT Below 0.001 Below 0.006 
277 in 425 R.T 0 Relow 6.001 Below 0.006 
te 400 13 Is 136 lot 00 Below 0.001 Below 0.008 

WEST GUEYDAN, LOUISIANA 

j j j 
IBP. to 250 174 20 00 Below 0.001 Below 0 001 
te 11 “is R.T 00 Below 0.001 Belew 0.001 
wer” te 400 40 10 “a wr 118.4 907 107 oo oom 


LOUISE, TEXAS 


IBP. to 250 os 138 2h) 0.0 0.0009 0.009 
to 24 235 175 125 45.5 RT ooo 0.0047 
te 7.7 1198 “4 00 0.0073 
SWEET LAKE, LOUISIANA 
IBP. to 20 20 119 108 255 im K.T 00 | Below 0.003 0.007 
te 13 245 125 RT Below 0.008 
to 00 7.7 415 we 125 10s oo Below 0.008 0.021 
BOSCO, LOUISIANA 
to 128 lon R.T 00 ooo Below 0.0068 
to 2A m2 278 wos R.T 0.002 0.008 
to 400 7.2 44s “17 0.0 oo ool 
GUEYDAN, LOUISIANA 
! 
TBP. to 250 im 198 R.T 00 Below 0.001 0.008 
to 10 272 12 0 0.008 oom 
wer te Soo 54 tis tus “40 ooo 
GANADO, TEXAS 
| 
IBP. to 25 20 im 97 | KT 0 Below 0.001 0.008 
to 2M we 444 KT oo Below 0.001 0.008 
war te we oo Below 0.001 oor 
ENGLISH BAYOU, LOUISIANA 
to 122 193 RT oo 0.0004 oom 
to 4.7 24s 1s “45 RT oo 
wer te 400 Ml ww wa ao 008 
EVANGELINE, LOUISIANA 
to 4.2 SS 73 113 “wo RT oo 
om w5 “ jun 12s 420 wl 
HACKBERRY LIGHT. LOUISIANA 
5 ite lus ia KT 0.0 K Lol 
te Joo ‘ 47.0 oo Below 0.001 ow 
to iM ‘4 tw 124 il Below Ots 
CREOLE, LOUISIANA 
BP. to 2.4 i 4. KT Below (001 
Room temperatur 
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can be taken. Also by means of an 
a.c. operated solenoid coil on the 
liquid dividing still head which is ac- 
tuated by a time-cycle controller the 
product removal rate can be set to 
obtain any desired reflux ratio, When 
the column is operating at 1200 milli- 
liters per hour boil-up rate the product 
removal rate is approximately 20 
Pp milliliters per hour at a 30:1 reflux 
ratio. The boil-up is measured by a 
feed rate measuring trap inserted be- 
tween the charge flash and the first 30 
tray fractionating section. 

To operate and control this analyti- 
cal fractionating tower the control 
panel might be of interest. 

Figure 1, Oldershaw column control 
panel, shows the arrangement of the 
wattmeters, voltmeter, time-cycle con- 
troller, variable auto-transformers, and 
pilot lights to allow the operator to 
establish the desired boil-up and re- 
flux-ratio rates. To allow for unequal 
expansion of inner and outer walls of 
the column as well as for heat loss 
due to radiation when operating with 
oils boiling above 250° F., two side- 
wall heaters (nichrome resistance wire 
in asbestos braided tubing} are em- 
ployed. The bell in the time-cycle con- 
troller circuit is desirable since the 
runs extend over quite a long period 
of time and the operator cannot chance 
failure in the rate of product removal. 
And to insure against undue line 
fluctuations to the panel board, a 2-kw. 
constant voltage transformer is in the 
power supply line. 

Temperature control points are but 
two in number, and they are located 
in the liquid section of the still pot 
and in the vapor stream of the liquid 


TABLE 
Theoretical Plates at 1200 milliliters per 
hour Boil-up Rate Using n-Heptane and 
Methylcylohexane Binary Test Mixture and 
Figured by the Fenske Equation. 


Plate 
Theoretical Efficiency 
Plates Theoretical 
Theoretical per Plate Plates 
Reflux Ratio Plates Feurvelent Actual 
Infinite Total 49.0 100 
TABLE 3' 
Determination of Flood Point of Column at 
Toto! Reflux. 


Back 
Pressure 
mm of water 


Rate 


mi Heur Volts Watts 


1m 
aM 140 
1090 
531 
1772 71 220 

. 2342 7s 
2554+ 677 
Flooding 


* Minimum borl-up rate equivalent to side wall condensation 
+ Maximum bol-up rate just below flooding 
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dividing still head. Due to the length 
of time involved in making a run on 
a naphtha stock a temperature re- 
corder is employed. 

From data supplied by Ward* Beatty 
and Calingaert’® and Bromiley and 
Quiggle’ n-Heptane (boiling point 
98.4° C.) and methylcyclohexane 
(boiling point 100.8° C.) were used 


TABLE 4° 


Performance of Column at 30:1 Reflux Ratio at Various Boil-up Rates ond 
Approximate Milliliters of Sample Collected in 24 Hours. 


for still calibration. Some of the data 
developed in calibrating this particular 
still are given in Tables 2, 3, and 4. 

A more detailed description is given 
by Goldsbarry and Askevold on the 
evaluation of fractionating columns 
for laboratory work in a paper pre- 
sented at the November, 1946 API 
meeting in Chicago." 


Milliliters Collected in 
Receiver 


The 
al. Hor | Per Hour | Per 24 Hours 


Beil-up Rete mi. Hr Volts Watts mm Water 
1217 62.0 175 515 656 Tae 
1270 63.5 180 526 708 23 552 
1437 67.0 200 546 876 2s 672 
1731 71.0 220 575 1170 3s v2 
809 72.0 225 582 124s 40 
2018 75.0 45 631 1587 50 1200 
2354 775 nnd 1703 58 1392 
79.0 270 700 1546 
Tabulation A 
| Butanes & 
Gravity S% | 10% | | | 7o, 9% | EP Rec. | Res. RVP.| Number Lighter 
62.9 120) 148) | 177 | | | | 276) 316) 10!) 46) IMG | 15% 
Tabulation 
200° F. IBP. to 260° F. EP 
| | 
| Yeeld @ | | | Aah 
Product Cots | OOF. | Grav. 10% | | 1% pr. EP. Rec. | Res. Ne 
Light Slop Cut | 15 26.75 80.6 106) 117 132) 183 157) 160 | 987 10} 
Cu | 640 47.05 507) 200) 211) 216, 235 | 1271 
Heavy Slop Cut |41-Bottom 18.35 278 282 287 310 | 318 ws 10) 
Lows 7.85 
Tabulation C 
205° F. IBP. to 235° F. EP. 
Volume 
Percent | | 
weld @ | | Amthne 
Product Cuts oF Grav. 10% OCP. Rec. Res. Ne. 
Light Slop Cut 37.60 109! 180] 186!) 190) 196) O8 | 10 
Heart Cut 15 29 21.45 206) 209) 210; 214/ 215 218 | 232) Of 02) 1154 
Heavy Slop Cut 30-Bottom) 33.10 548 | 20 280 292 302) 10 | 
Loss 7.85 
| 
Tabulation D 
CHARGE STOCK 
| TCC | Aniline 
Gravity | Col | IBP.| 109 | S09 | 909% | EP. | Rec. | Res. | Dec. | Corr, | Acidity | Flash | Nember 
9.2 +30 | «352 382 on.0 10 Neg. | Neg Newt. | 104° 132.0 
Tabulation E 


BLENDS 


Volume 

Perceat 

Yield 
Product Cots or Grav, 10% 
Light Slop Cut 0 0 
Heart Cut 147 w2 
Heavy Slop Cut 44-Bottome “1° an3 
Lows 

100.0 


* Weight Base 
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Pressures 
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4 
50% | EP. | Rec | Res, Flash) Ne. 

358 | 371 | 380 i pe 
| 
‘ 
= 


It was reported that a column of this 
type had been found to be highly sat- 
isfactory for analytical distillations of 
hydrocarbon mixtures because of uni- 
formity of its operating characteris- 
ties.” Test runs verified this claim and 
the column was placed in the refinery 
to accomplish the following objectives 


1) To pre-determine yields and 
evaluate stocks for naphtha pro 
duction 

To determine if contract require 
ments were met on a two-stage 
aliphatic naphtha unit then under 
construction 


~ 


}) To aid in control of operations 
and check stocks for yield pet 
centages in case operational dif- 


heulties gave productions at vari- 
ance with those obtained in (1) 


As is always the case, the value of 
the laboratory equipment or test lies 
in its utility to the refiner, or the con 
sumer of the finished product, So in 
the ease of the column under consider 
ation, its value in its ability to 
predict vields of hydrocarbon fractions 
from stocks of varying volatilities. Just 
how adaptable this equipment is to the 
stocks available is illustrated in the 
examples shown 


lies 


use 1 


It was desired to produce two close 
boiling naphthas—a special Lac 
tol Spirits cut, 200° F. IBP. to 
200° F. EP., and a Special Ex 
traction Solvent, 205 F. IBP. to 
235° F. EP--from a charging 
stock having characteristics shown 
in Tabulation A 


Laboratory Yield Control Still 


Naphtho Fractionating Tower Details 


Laboratory still operating data were 
tabulated as shown in Table 5 

Using these cuts blends were made 
as shown in Tabulations B and C, 

These data were taken more or less 
to check the equipment after it had 
been set up in the refinery. The de- 
gree of fractionation was judged to be 
entirely satisfactory even though the 
loss figure was out of line. The column 
operated at a boil-up rate of 1200 
milliliters per hour and a reflux ratio 
of 30:1 consequently the length of the 
run extended over a period of several 
days. lt should be said that the yields 
reported were calculated on a weight 
basis and hence differ slightly from 
those indicated in the above still oper- 


ating data 


Case B 
Results on semi-high boiling 
fraction are shown, In this case a 
OO.100° cut was used as charg 
ing stock to take overhead a 


Naphthol Mineral Spirits cut hay 
FP 
(Tag closed cap) fash 


ing a and a 


with a Tes 


of 85 -90° F. Boil up rate and re 
flux ratio the same as shown 
above. The charge stock was de 
rived from a mixture of approxi- 


mately 42 percent East Texas, 29 
percent Gulf Coast, and 29 per 
cent Van crudes, Column operat 
(See Tabu 


ing data are omitted 


lations D and | 


Case C. 


To complete the picture of the 
over-all operation of this column 


TABLE 5 

Suit 

Volume Total Overhead 

Percent Volume Temp. @ 
Cut Perce @ Atmes 

Cat Number ov A. Pressure 
! 7.85 7.85 ay 
2 4.65 12.50 132 
3 5.00 17.50 47 
‘4 22.10 156 
5 495 27.06 162 
275 29.80 175 
7 wos 
105 31.5 
9 1.05 32.90 193 
33.80 195 
196, 
12 1.00 15.80 196 
8 $6.80 
1.00 37.80 197 
15 


Petr le 


win 


Refi 


‘ 
ry 
—— d 
a 
| 
» 
| 
Re 
4 is 41.80 24 
19 Lo 42.0 208 
Loo 43.80 
‘ 21 45.50 213 
| 200 47.80 215 
t 24 2.00 51.80 216 
if = 25 3.80 
27 Loe 80 2s 
ne d 57.80 
“4 47.80 253 
73.80 
4! Lo 74.80 267 
“4 7 50 5 
785 
100.00 
9, No. 3 


data are given on a run to pro- toms to properly operate the col- 
duce a High-Flash Mineral Spirits, umn. To overcome this difficulty 
a moderately high boiling frac- a “chasser liquid” was used. This 
tion, 335° - 400° F. In this case “chasser liquid” was a kerosine 


the charging stock did not con- that had been topped on the 

tain enough oil boiling in excess column to have an Oldershaw in- 

of 400° F, to allow sufficient bot- itial boiling point approximately 
Tabulation F 


CHARGE STOCK 


Gravity 


47.0 
Tabulation G 


BLENDS 


Light Slop Cut 2 5 om Dus | 
Heavy Slop Cut 70-Bottoms 

Lose 


* Results clouded by chasser 
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25° - 30° higher than the antici- 
pated Oldershaw end point of the 
heart cut. Since this synthetic bot- 
toms did not enter into the yield 
data it was not considered when 
reporting result. Column operat- 
ing data are omitted. (See Tabu- 
lations F and G.) 


We have seen above results on vari- 
ous stocks after still fractionation, The 
degree of separation at the boil-up 
rate and reflux ratio specified were 
satisfactory in pre-determining yields 
regardless of whether a 60° separation 
fraction or a 25° separation fraction 
was desired. And it is obvious that had 
the reflux ratio been increased even 
higher yields would have been ob- 
tained. 

The length of time necessary to 
evaluate a stock caused some concern 
when the apparatus was first placed in 
operation. From Table 3 it was seen 
that a boil-up rate of 2554 milliliters 
per hour was the maximum rate just 
below column flooding. From this it 
was found that the boil-up rate could 
be increased from 1200 to 2500 milli- 
liters per hour with no appreciable 
decrease in theoretical plate values at 
a 30:1 reflux ratio. This change al- 
lowed the volume collected per 24 
hours to be stepped up from 500 to 
1500 milliliters, thereby markedly re- 
ducing still running time. 

No comment will be made here as 
to the second and third objectives of 
this equipment. Part III, which will 
appear in the April issue, and which 
touches on the operation of a two- 
stage aliphatic naphtha unit at The 
Pure Oil Company's Smiths Bluff 
Texas Refinery, will show just how 
well the basic design of this column 
and the operating unit fitted together to 
give maximum operating throughput 
and reduce off specification produe- 
tion almost to the vanishing point. 
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Depressuring Systems 


In Refineries 


NELS E. SYLVANDER and DONALD L. KATZ 


T 

HE. advent of the pressure stills in- 
troduced depressuring or unloading 
systems to the refinery stillmen and 
their helpers. Pressure were 
treated with caution and manual un- 
loading valves were always provided. 
It was customary to station a man neat 
these valves with instructions to open 
the valves and run if the pressure 
within the vessel started to rise rap- 
idly. In 
membered only the latter part of these 
relief valves 


vessels 


some imstances the men re- 


instructions, Pressure 
have been in use for decades, and re- 
fineries today are ably protected in 
this respect. Modern 
ing systems are discussed in a prior 
work by the entitled “The 
Design and Construction of Pressure 
Relieving Systems.” 

Relief valves do not answer for de 


pressure reliev 


authors 


pressuring needs as their primary duty 
is to limit the rise of pressure and not 
to release the entire contents, Accord 
ingly. if it becomes necessary to empty 
completely a vessel or piece of equip 
ment under pressure, the conventional 
relief valve is completely inadequate 
another pressure re 
empty 


The rupture disc 
lief device. will 
equipment, but it operates only when 


continue to 


its bursting pressure is exceeded, So. 
if it is essential that a unit be supplied 
with means of depressuring and er ») 


containers, suitable 


tying 

methods should be sought 
The reported failures of 

vessels during the early minutes of tire 


pressure 


pressure 


i4 


envelopment establish the inadequacy 
of the conventional relief valve. Cal- 
culation and experiment will show 
that the unwetted metal enclosing the 
vapor space contained in an uninsu- 
lated vessel may reach a failing tem- 
perature before or shortly after the 
conventional relief device operates. 
The use of pressure relief valves for 
fire protection is based on the theory 
that vessels will not rupture at design 
pressure as the safety factor used in 


THIS ARTICLE, which should 
be welcomed by refinery engi- 
neers, points out the need for 
depressuring and emptying sys- 
tems in refineries by calling at- 
tention to possible emergencies 
which may arise. Methods of de- 
pressuring and of removing the 
liquid contents of process ves- 
sels are presented by giving cur- 
rent practice along with some 
original suggestions. Simplicity 
and full usage of existing piping 
is stressed. 

Nels E. Sylvander is connected 
with the Research and Develop- 
ment Division, Pittsburgh Con- 
solidation Coal Company, Li- 
brary, Pa., whereas Dr. Donald 
L. Katz is professor of chemical 
engineering, University of Michi- 
gan, Ann Arbor. 
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Figure | (above, left). Temperature Rise of an 
Unwetted ‘s-Inch Steel Plate Exposed to an 
Open Fire. (Time for Rupture Parameters As- 
sume a Stress of 15,000 psi. 


Figure 2 (above, right). Time-Temperature 


Choracteristics of the Metal Plate with 
the Protective Water Sheet. 


the vessel design is expected to absorb 
the reduction in metal strength accom- 
panying the temperature rise of the 
metal. If the intensity of the fire is 
such that the metal reaches a tempera- 
ture no higher than about 1000° F., 
present pressure relieving systems will 
probably be adequate. However. if the 
fire is of such a nature that even a 
portion of a vessel wall reaches tem- 
peratures much in excess of 1000° F., 
the need for pressure reduction in the 
vessel becomes apparent. 

As an illustration of the rate of tem- 
perature rise of unwetted metal ex- 
posed to fire, one may refer to experi- 
mental work done by the Underwriters’ 
Laboratories, Inc.. to determine the 
effectiveness of water as a heat barrier. 
Reported in Bulletin of Research No. 
3. “Opacity of Water to Radiant Heat 
Energy.”* this work showed that a 
metal plate exposed to fire could reach 
1000° F. within two minutes with the 
plate temperature rising to 1300° F. 
or better after four minutes. Figure | 
is a plot of the time-temperature char- 
acteristics as reported in this bulletin 
for an unwetted steel plate 14 inch 
thick. 8 feet high. and 3 feet wide ex- 
posed to an open pan fire. The fire 
pan was 3 feet square and contained 
10 gallons of gasoline. 

The time required for carbon steel 
to give to a point of rupture under 
various loads has been reported by 
several investigators Time for rup- 
ture at a stress of 15,000 psi. is plotted 
at several temperatures on Figure 1. 
If it is assumed the plate in the above 
experiment had been a portion of a 
pressure vessel above the level of the 
liquid contents, the time for vessel 
failure during exposure to fire could 
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Figure 3. A Gate Valve Operated by Hydraulic 
Pressure. (Courtesy Darling Valve and Manutac 
turing Company.) 


be predicted. Using an actual design 
stress of 15,000 psi. failure could be 
expected within six minutes if the 
plate temperature went no higher than 
the 1300° F. shown in Figure 1, This 
time allowance is the sum of the four 
minutes required for the plate to reach 
1300° F. and the two minute rupture 
time at 1300° F. and 15,000 psi. If the 
metal were to attain 1400° F., the fail- 
ure would occur in a fraction of a min- 
ute after this higher temperature was 
reached. 
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In the case of a pressure vessel sur- 
rounded by fire, the internal pressure 
should be rapidly decreased in the 
early minutes of the fire to a point 
where the metal strength will not al- 
low rupture at the attained tempera- 
ture. For light walled vessels, atmos- 
pheric pressure is usually desirable to 
avoid the possibility of rupture for a 
severe fire. 

This lowering of the pressure must 
be accomplished by some other means 
than the ordinary relief valve which 
generally maintains the design pres- 
sure of the vessel, (The rupture disc 
does depressure but does not generally 
burst until the vessel design pressure 
has been exceeded. In the fire expo- 
sure case, the vessel could fail before 
the rupture dise would operate.) In 
addition immediately to lowering the 
pressure, the depressuring system must 
next be able to remove generated vapor 
as the heat input to the contained 
liquid continues, 

The rate of heat transfer from an 
open fire has been a subject of discus- 
sion for some years. There should be 
little doubt that a localized rate of 
30,000 Btu, per hour per square foot 
of exposed receiving surface can eas- 
ily be attained. For illustration of this 
rate of heating, the work of the Under- 
writers’ Laboratories can again be re- 
ferred to. The tests previonsly men- 
tioned included exposure tests with 


Figure 4. A Plug Valve Operated by Hydraulic Pressure. (Courtesy of Nordst 
Rockwell Manufacturing Company.) 


and without a protective water sheet. 
From the data given in Bulletin No, 3 
and presented here as Figure 2, one 
can calculate the rate of heat transfer 
to the protective water film to be as 
much as 31,900 Btu. per hour per 
square foot. Since the metal and water 
temperatures are below 100° F., it was 
assumed in this calculation that all of 
the heat transferred from the fire was 
absorbed. 

The rate of heat transfer to the un- 
wetted plate from the open fire, can 
be calculated using the data of Figure 
| and working backwards. That is, the 
increase in the heat content of the 
plate plus the radiation from both 
sides of the plate plus the convection 
from the unexposed side of the plate 
to the atmosphere should equal the 
heat transfer from the fire to the plate. 
This calculation will show a_ heat 
transfer rate varying from 28,000 Bru. 
per hour per square foot after 114 
minutes to 32,000 Btu. per hour per 
square foot after 44 minutes, 

From these illustrations it is evident 
that depressuring systems of adequate 
capacity will be provided only by 
realizing the possibility of high heat 
transfer rates from fires to bare metal. 
In sizing the usual relief valve for un- 
insulated vessels, a factor for vessel 
area is normally introduced to account 
for the probable exposure to fire. For 
the case of metal rupture due to over- 
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heating, the size of the vessel is not a 
factor but only the local fire intensity. 
the metal wall thickness, and the ab- 
sence of a cooling liquid adjacent to 
the metal, Calculations may be made 
of the heating rate for metal walls of 
different thickness at the experimental 
heat transfer rate, with thicker walls 
having a lower rate of temperature 
rise because of the greater heat capac- 
ity of the metal. Such calculations 
should guide the selection of available 
time for depressuring vessels, 
Although depressuring methods may 
prevent vessel failure under fire con- 
ditions, a look at the over-all picture 
of fire protection may not warrant 
their installation. The petroleum in- 
dustry enjoys a good safety record. 
The quick release of volumes of in- 
flammable vapor may result in a trans- 
fer of the hazard to a previously ad- 
judged safe area. Then too, the possi- 
bility exists that in spite of all design 
efforts, depressuring may not be quick 
enough to prevent vessel failures. Past 
refinery experience shows that prote« 
tive installations provided for admid- 
tedly rare emergencies tend to be over- 
looked in favor of everyday equipment. 
One could conclude then, that depres- 
suring systems for fire protection alone 
may not be easily justified. There are. 
however, many other ways in which a 
well planned depressuring system can 


Figure 5. An Electric Motor Operated Valve 
(Courtesy Darling Valve and Manufacturing 
Company.) 


be useful. Any of the 
mechanical failures 

listed below can result 

in release of the con- | 
tained fluids within a 


pressure vessel. Imme- 
diate and rapid depres- 
suring and emptying of 
the vessel will lessen the 
possibility and duration of acci- 
dental hazards, 

Vechanical Failures Which May 
Require Depressuring 

1) Sampling, gauging, and drain 
valves frozen in the open position. 

2) Line-gasket or pump-packing 
blowouts. 

3) Nozzle or line rupture. 

4) Vessel plate or seam failure. 

5) Heat exchange or condenser 
tube failures. 

6) Fracture of gauge glasses, 
plug blowouts, ete. 

Items 3 and 4 may be a result of 
unanticipated corrosion or due to 
unusual There may be 
other failures of a similar nature. 

In addition to these mechanical 
failures, one must add the ever- 
present possibility of human error. 
The best operators may on occasion 
misjudge their ability to control the 
pressure vessel auxiliaries during 
normal operation or during opera- 
tional upsets. Maintenance men may 
unwittingly unflange equip- 
ment in operation. The 
careless or thoughtless indi- 
vidual contributes to these 


stresses, 


accidental failings only too 
frequently and without | 
self-criticism, 
This article has linked 
the emptying of vessels | 
with depressuring. Some 
emergencies could well re- 
quire that the liquid con- 
tents be removed from the 
before the 
vapor 


the 
Liquid dropout 
is considered to be an integral part 


vessel release of 


pressuring 


of well planned depressuring sys- 
tems, As have 
means of pumping 


some 
out 


most refineries 
removing or 
the liquid contents, this paper will add 


little to this phase of the problem 


Depressuring Devices 


The equipment used for quick re 
moval of the fluids within a 
vessel may be operated by 
manual manipulations or may be part 
of an integrated set of semi-automatic 


controls, All but two of the currently 


used methods employ a valve as the 


The frangi 
ble dise and the fusible plug or plug 


means of allowing escape 


insert do not. These two devices can 


not be readily induced to operate, The 


pressure 
simple 


Figure 6. A Diaphragm-Motor Operated Control 
Valve. (Courtesy of Hamel-Dah! Company.) 


frangible dise will only operate when 
its bursting pressure is reached: while 
the fusible plug or plug-insert is ther- 
mally actuated at a temperature of 
several hundred degrees. Fusible plugs 
have not been accepted in refineries 
and further discussion of them is be- 
yond the scope of this paper 

Plug valves, globe 
valves, diaphragm control valves. and 
several kind of relief valves have been 
depressuring 
service, These devices can all he oper- 
ated manually or by 


gate valves, 


proven satisfactory in 
some type of 
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remote control. The device selected for 
use in depressuring systems is gener- 
ally for a particular method of oper- 
ation. For example, plug valves re- 
quiring only a quarter turn to be full 
open, or free-spinning gate valves are 
most suitable for manual operation. 
The methods of operation in use are 
presented below along with some orig- 
inal suggestions, 


Hydraulic Operation 


Clean non-viscous fluids can be 
quickly released from vessels using a 
sliding gate valve operated by hydrau- 
lic pressure. Such a valve is shown as 
Figure 3 and would in general be used 
for large volumes at relatively low 
pressure. In high pressure service or 
in special service handling corrosive 
or troublesome fluids, plug valves of 
several types are most useful. Plug 
valves can be operated by hydraulic 
systems in the manner illustrated in 
Figure 4. The reliability of hydraulic 
dropout and pressure release systems 
is directly related to the probability of 
the hydraulic pressure system operat- 
ing throughout the emergency period. 

Where a hydraulic system is pro- 
vided for liquid dropout, the conven: 
tional relief valve on the vapor space 
could have a hydraulic system to over- 
ride the spring pressure or to operate 
the lifting gear, In this manner, liquid 
could be quickly removed from the 
vessel to the ordinary dropout drums, 
and the vapor could either be removed 
simultaneously, or after the liquid re- 
lease, to the vapor blow-down drums 
and stack. 


Figure 8. A Flexible Diaphragm Valve with Remote Control. 
(Courtesy of Grove Regulator Company.) 
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PRESSURE VENT 
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Power Operation 

Electric motors can be adapted to 
close or open gate, globe, slide, or 
plug valves. It would appear that this 
method of operation would be suitable 
for special applications only, as a fre- 
quent cause of trouble in the operation 
of process equipment is power failure. 
However, where close control of pur- 
ity is essential or where power failure 
presents no problem, motors may be 
desirable. A view of a motor operated 
valve is shown as Figure 5. 


Diaphragm Control Valves 

Several refining and chemical proc- 
ess companies have found close con- 
trol of the pressure on process and 
intermediate storage vessels to be de- 
sirable, This control is generally 
achieved by using air-operated dia- 
phragm control valves such as Figure 
6. A decrease in pressure allows a 
blanketing gas to enter the vessel 
through one valve, while an increase 
in pressure causes vapor to be released 
through another. This vapor release 
valve, set to open on actuating air 
failure, can be made to operate at will 
by any method of air release from the 
diaphragm. 

Spring-loaded and pilot-operated re- 
lief valves can be equipped with an 
air-operated diaphragh motor which is 


Figure 9. Cable Operation of a Gate Valve. 


capable of causing the valves to open 
by exerting a lifting force equal to the 
downward push of the relief valve 
spring. Figure 7 shows a spring-loaded 
relief valve equipped in this manner 
and currently in use in several refin- 
eries, 


| 
Figure 7. A Spring-Loaded Relief Valve with | 
Diaphragm-Lifting Device. (Courtesy Crosby 
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PULL TO 


OPEN 


Another type of valve which can be 
readily adapted to dropout and pres- 
sure release is the diaphragm valve. 
In this type valve, a heavy flexible 
diaphragm is either forced against or 
released from a closure surface to stop 
or to allow flow. The diaphragm can 
be operated by a mechanical arrange- 
ment or by hydraulic fluid. One type 
of valve receiving acceptance in many 
plants is illustrated in Figure 8. In 
this figure, an air-operated motor valve 
can be actuated by remote control to 
release the hydraulic medium keeping 
the valve closed. Valves of this type 
can be used to advantage with some 
of the troublesome fluid streams pres 
ent in every refinery 
Vanual Operation 

All types of valves can be used for 
manual release, Gate and globe valves 
ean be opened rapidly by using the 
drum and cable arrangement sketched 


in Figure 9. This is a method of re 
lease known to most refineries and one 


that has proven highly useful. Valves 


can be lone ated at any height or angle 


and operated at a safe location by 
stringing the cable with sufficient 
pulley blocks, The cable technique 


ean also be adapted to plug valves and 
slide the 
Figure 10. Several plants have found 


valves in fashion shown in 
it desirable to use a cable arrangement 
off the lifting 


spring-loaded relief valves 


conventional 
Such an 


arrangement appears as Fieure Il. In 


gear of 


this illustration, counter-balance “pull 
down” levers are available to hold the 
lever in the open position until atmos 
pheri« pressure is reac hed 

A method of manual release which 
has no mechanical aids to the opera 
tion of dropout or release 
valves can be observed in Figure 12 


In this illustrative system. the block 


pressure 


i144 


Figure 10. 
| Cable Operation of 
Plug or Slide Valves. 


valves at the top and bottom of each 
vessel are locked in the full open posi- 
tion. The block valves at the manifolds 
are in a safe location where they can 
be operated with an assurance of com- 
plete safety. 


Thermally 

The need for depressuring vessels 
subjected to an external fire may be 
the only concern of some of the read- 
ers, Thermally actuated devices have 
heen considered from time to time but 
none have received general acceptance. 
It is suggested that the conventional 
spring-loaded valve can be modified 
to open if it is subjected to an exces- 
The valves which 
modification would 


Actuated Devices 


sive 
could 


temperature 
have this 


primarily be those on pressure storage 
vessels where the contained fluid is at 
a temperature near the atmospheric 
temperature. 

A smaller spring of sufficient 
strength to overcome the regular relief 
valve spring could be installed in a 
suitable housing at the top of the valve 
stem, see Figure 13. This smaller 
spring would be compressed slightly 
more than necessary and would be 
held in this compression by several 
wires or bands containing a link of 
low-melting metal. The spring would 
have the valve body as its lower bear- 
ing surface and the top of the spring 
would be a fraction of an inch below 
an upper bearing surface fastened to 
the valve stem with lock nuts, When 


Figure 11. Cable Operation of Spring-Loaded Relief Valves. Equipped with Packed Lifting Gear ond 
Pull-Down Lever. (Courtesy of Crosby Steam Gage and Valve Company.) 


EXTENSION ARM USED ON 
LIFTING LEVERS 
ONLY WHEN REQUIRED 


PULL | CABLE 


ae 
PULL TO OPEN 
| 
4 | 
| 
| 
| 
| ; 
‘an 
| 
Petroleum Refiner—\'ol. 29, No. 3 


Figure 12 (above). A Manual Dropout and 
Depressuring System. 


sufficient temperature is reached, 250 
to 500° F., the small spring is released 
and lifts the valve stem allowing the 
valve to operate. 

Such a thermally actuated device 
might not be called on to operate if a 
mild fire occurs and might not be ef- 
fective against fame impingement on 
an area of the vessel considerably re- 
moved from the device. 

This method of depressuring if ap- 
plicable to present installations makes 
use of the exis ng relieving system. 
Code regulations allow block valves 
to be installed beneath relief devices 
if suitable precautions are followed, 
and the block valve could be closed 
when release is no longer necessary. 
The special spring can be easily re- 
moved and the relief valve put into 
immediate service until testing and 
servicing can be arranged, 

Weight-loaded relief valves can be 
similarly protected by having the 
weights held by a chain containing a 
similar low-melting link. 

It is realized that valves equipped 


in this manner would have a limited Z 


use but thin walled pressure-vessels 
generally require pressure relief below 
the valve setting if rupture due to loss 
of metal strength is to be prevented. 


Conclusion 


The need for depressuring arises 
from possible mechanical failures and 
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ever present possibility of fire envel- 
oping the uninsulated pressure vessel 
causing the metal wall in the vapor 
space to overheat. This overheating 
can cause vessel failure even when re- 
lief valves for pressure maintenance 
are in good condition. The probability 
that a fire will occur adjacent to a 
vesse!, the likely intensity of the fire. 
the probable duration of the fire and 
the metal wall thickness are factors 
which help fix the depressuring re 
quirements of any pressure vessel, 

Depressuring valves and methods of 
operation should be adapted to the 
needs and to the general unit design. 
If space is at a minimum, the cable 
arrangements will undoubtedly be 
ruled out. Should the best location for 
these valves be near the unit boun- 
daries, a simple manifold arrangement 
as shown in Figure 12 might be ideal 
In any event, depressuring and empty- 
ing systems can be designed to have a 
maximum of simplicity and to use 
existing blowdown, pumpout, and re- 
lief lines. 

The current trend toward relieving 
systems to carry vented hydrocarbons 
to remote disposal system makes the 
adoption of depressuring systems quite 
convenient and at low additional cost. 
Depressuring systems are another step 
toward a more complete control over 
emergency conditions. 


Figure 13. A Proposed 


Spring-Loaded Relief Valve. A—Housing; 


Low-Melting Bonds; C—Extra Springs. 
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D, DICATION ceremonies, February 


5S, marked the official opening of the 
new lubricants plant at the Smiths Bluff 
(Nederland Pure 
(hil Company. The new plant consists of 


a crude nl atm 


Texas) refinery of the 


sphene and distillation 
init; deasphalting and phenol extraction 
nit; methyl-ethyl-ketone dewaxing con 
recrystalization 


and blend 


steam wenerat 


tact filtration and wax 


section; grea compounding 


ng plant, high pressure 


Phenol xtracti 


» Stage Distil 
2.000 bar 


Van fr 


New Lube Unit Opened 
At Smiths Bluff Plant 


me plant, an 
116)-toot lone 
and concrete whart 
Capacities of thes« 
component units are 
matched tor produc 
tion of a total vol 
ume of finished oil 
blending stocks of 


00,000 


day. Products in 


gallons per 
clude a variety of 
bright stocks, and 
several levels of viscosity 


finished neutrals 
spec ialties at 
and viscosity index 

The plant covers an area of approxi 
mately 70 acres at the north end of the 
refinery. In filling the site for the plant, 
161,540 cubic yards of earth were moved 
ground, and 180,000 cubic yards 
pumped into the 
uindations required 117 miles of 
22,200 cubic vards of concrete and 


to lower 
i river bottom were 
area I 


piling 


1,950,000 pounds of reinforcing steel. The 
plant contains 104 miles of pipe 

Crude oil from the Van freld (Van 
Zandt County, Texas), at the rate of 
20,000 barrels daily is charged to the 
two-stage distillation unit. The heavy 
ends of the crude are separated imto 
four basic lube oil stocks—light lube, 
medium lube, heavy lube, and the re- 
siduum, which is the heaviest lube blend 
stock. Charge to the vacuum tower 1s 
heated to 730° F. The atmospheric tower 
of the unit is 156 feet 6 inches high and 
10 feet in diameter. It has 46 trays 
The vacuum tower is 93 feet 10 inches 
high and 15 feet in diameter 

Further processing of lube stocks is 
done in the propane deasphalting unit 
Asphalt is removed from the residuum 
from the two-stage unit by treating 
with liquid propane at 480 psi. In the 
phenol extraction unit, the four basic 
stocks are treated with phenol for im 


provement of viscosity index and oxi- 


Phenol Unit and Propane Deasphalting Un 


\tmosphert Tower in T ution Unat at Pure 
Lon’, 
| | 
| 


Aerial view of Pure Od Company's Smiths Bluff refinery. Nederland, Texas 


The neu lubricants plant m the foreground at north end of the re finery 


vill produce a total volume of finished od blending sto ks of 90,000 gallons per day 


dation resistance, and to remove un 
desirable materials 

The methyl-ethyl-ketome unit has a 
charge capacity of 4000 barrels per day 
Oil-solvent mixture leaving the retrng 
eration unit has a temperature at from 
15 to 20°F. below zero. After dewaxing, 
the oil passes through a clay contact 
treating unit for color improvement, and 
then is stored for blending and canning 
There are 56 tanks in the tank farm 
ranging from 50 to 10,000 barrels 

\ grease, compounding and blending 
plant consists of a two-story compound 
ing and packaging building and a ware 
house and loading racks. Platforms and 
loading racks permit simultaneous load 
which has a 


anning mar hine 


Left. Lube 


apacity of 120 quart 


ing of 30 tank and box cars 

More than 1000 forms and varities of 
greases, compounded oils and blended 
oils are manufactured in the plant. Prod- 
ucts now manufactured consist of 11 
classifications from simple mixtures of 
two lube stocks to greases of a number 
of ingredients, as follows: calcium soap 
greases, extreme 
pressure gear shield and wire 
rope greases, cutting oils, water pump 
greases, wool yarn and similar greases, 
axle grease, compounded oils, blending 
of black oils, and blending of motor 
and clean industrial oils 

The new plant required considerable 
Two new 150,000 


greases, sodium soap 


bases, 


expansion of utilities 


Right 


‘ ompounding and oil ble nding budding 


ans per minute 


Blending line 


pound-per-hour steam boilers operate 
at 450 psi. and 650°F. Facilities for 
circulation of 31,000 gallons per minute 
of cooling water were installed 

Two large tankers can be berthed 
alongside the new 1160 foot long deck 
of steel and concrete. In addition, two 
of the largest river barges can load on 
the downstream end. Steel superstruc 
tures at each of the four loading spots 
are equipped with triple booms op- 
erated by air motors for handling load 
ing hose. The lower deck has 32 pipe 
headers connected to shore lines through 
which practically all products can be 
loaded. Gasoline and fuel oil can be 
loaded at a rate of 15,000 barrels per hour 


toning pumps and meters in grease 


Refinery Flare Stack 


ignition Devices 


O. L. CLEVENGER 
Humble Oil & Refining 


On of the problems which has 
confronted the petroleum refining in- 
dustry for many years has been the 
disposal of waste gases, Probably the 
method most widely used for disposing 
of these gases is by burning at the top 
of tall stacks. 

This method in turn presents the in- 
teresting yet perplexing problem of 
lighting and keeping lighted the pilot 
light on elevated flare stacks 

Many types of lighters have been 
tried ranging from elaborate sparking 
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Gas Being Burned at the Top of o 200-Foot Flare Stack at 
Humble's Baytown, Texas, Plant 


McELHANNON 


Baytown, Texas 


devices and gas fired ladders, to rais- 
ing burning torches to the top of the 
stacks by cables. In some instances 
tracer bullets and flares have been shot 
through the gas at the top of the stacks. 
These methods have met with varying 
degrees of success, none having proven 
entirely satisfactory, 

Recently a distinctly different method 
was developed and put in operation at 
the Baytown Refinery of Humble Oil 
& Refining Company. 


This method consists of l-inch 


DISPOSAL OF waste gases is a 
big problem in the petroleum re- 
fining industry and one of its 
kinks that has ever been a source 
of trouble is lighting and keep- 
ing lighted the pilot light on 
elevated flare stacks. 

Humble Oil & Refining Com- 
pany after wrestling, along with 
the rest of the industry, with the 
problem over a period of years, 
has come up with a device which 
appears to give satisfactory re- 
sults and which is described in 
the accompanying article. 


continuous pilot gas line, running 
from the ground to the top of the 
stack, and a 2-inch pipe approximately 
10 feet long located adjacent the 
l-inch pilot line at the top of the stack. 
The 2-inch line is perforated at its 
lower end and is connected at this 
end to a 4g-inch copper tubing extend- 
ing to a needle valve and a gas supply 
line at the base of the stack. Also in- 
side the lower end of the 2-inch pipe 
is an electrical heating element with 
leads extending to a transformer and 


Ignition Device Assembled at Base of Flare Stack for Testing before 
Erection by Steeplejacks. 
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PILOT LIGHT IGNITER 


“SEE ENLARGED DETAIL 


("PILOT GAS LINE 
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THEMOCOUPLE LEADS 
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| ELECTRIC SERVICE TO 1GNITER 
CLOSED ConouIT 


STACK OR AT GROUND LEVEL 


TEMPERATURE INDICATOR 


VARIAC (VOLTAGE REGUL ATOR) 
EXPLOSION- PROOF SWITCH 
__# (PUSH BUTTON TYPE) 
wes NEEOLE VALVE 
CONT PILOT VALVE 


TYPICAL ELEVATION OF 
FLARE STACK 
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2° CONT. PILOT LIGHT (8-8) 


“12 AWG CHROMEL A CLOSE 
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WOUND LENGTH STRETCHED 
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an explosion-proof switch at the base 
of the stack. The general arrangement 
and details of this igniter are as shown 
on Figure 1. 

To ignite the pilot the switch is 
closed at the base of the stacks which 
energizes the heating element with a 
low voltage current. This current is so 
regulated that the element reaches a 
maximum temperature of approxi- 
mately 1800° F. in 20 seconds, When 
the element has become heated a small 
amount of natural gas is introduced 
into the lower end of the 2-inch pipe 
through the %,-inch tubing and is 
mixed with air which enters through 
the perforations. On contact with the 
heated element this combustible mix- 
ture is ignited and the flame travels 
through the 2-inch pipe to the top of 
the stack where it ignites gas coming 
from the continuous pilot. This method 
has been in continuous use for ap- 
proximately one and one-half years 
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Figure | 


on stacks ranging in height from 200 
to 300 feet. 

Advantageous features of this ig- 
niter are: since no open flames or 
sparks are required at the base of the 
stacks, it is not necessary to obtain a 
vas test to see if a combustible mixture 
of hydrocarbons is present at the base 
of the stack before operating the igni- 
tion device; there is no danger of an 
explosion due to improper mixture of 
gas and air in the ignition line, as 
would be the case if a combustible 
mixture of air and was were intro- 
duced at the base of the stack; and the 
heat source for ignition is a low-volt- 
age heating element which avoids the 
difficulties of insulation encountered 
with spark ignition devices. 

On clear days it is impossible to see 
if the pilot light at the top of the stack 
is burning, To overcome this difficulty 
a thermocouple has been placed at the 
top of all stacks with leads extending 
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to temperature indicating instruments 
located at the base of the stacks or in 
the control houses serving the units in 
which the flare stacks are located. 
Proper adjustment of the gas to the 
continuous pilot can be obtained by 
observation of the temperature indi- 
cator. It has been found from practice 
that a properly adjusted pilot light 
will result in an indicated temperature 
of approximately 600° F. on this in- 
strument, 

Further refinements could be added 
consisting of solenoid switches aad 
valves that would automatically re- 
light the pilot if it should be accident. 
ally extinguished, So far it has not 
been advantageous to add these further 
refinements on installations now in use. 

The design and construction of this 
ignition device is covered by patent 
applications owned by Humble Oil & 
Refining Company. 
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High-Pressure Hydrogenation 
Of Carbonaceous Matter 


PART IV-——THE LIQUID PHASE IN INDUSTRY 


al preceding articles have consid 
ered the effect of raw materials and 
process \ triables on the liquid phase. 
For well-rounded picture of the 
process it now hecomes essential to 
look at the industrial performance of 
some representative plants operating 
on a Variety of raw materials and at 
conditions which are most suitably 
adapted to the particular problems en 
countered locally 

Accompanying tables summarize the 
product distribution and hydrogen 


consumption as well as the utilities re 


detailed engineering aspects of high- 


quirements for industrial operation of 
the liquid phase with a number of dif- 
ferent raw materials. Most of the data 
for this table are taken from the Brit 
and Sherwood’s 


report on hydrogenation in Germany 
High-Pressure Equipment 


By dint of many vears of effort and 
e\perience the design ot high pressure 
hydrogenation plants has achieved 


pressure plant design. For an intro- 
duction to this field, the reader is re- 
ferred to excellent books by Tongue 
and by Ellis.** Because of space lim- 
itations, the present article will be 
confined to a report on standard de- 
sign and major variants in the con- 
struction of the more important pieces 
of equipment and on design considera- 
tions which influence the processing 
scheme. 

An essential part of the hydrogena- 
tion plant is devoted to the prepara- 
tion of coal paste. The operation is 
carried out in standard drying and 
milling equipment. The ingredients of 
the paste are, of course, coal, the vari- 
ous catalysts, and the diluent oil. A 
typical paste preparation plant is re- 
ported by Mulit and Aldrich. 

Low-pressure hydrogen is univer- 
sally produced by the steam conver- 
sion of water gas in the presence of 


PLANNING FOR the future 
manufacture of liquid fuels in 
the United States involves their 
production from coal reserves 
when oil supplies are eventually 
depleted. This Part IV of an 
eight-part series continues a dis- 
cussion of the high-pressure hy- 
drogenation route for this liquid 
fuels manufacture. Here specific 
high pressure equipment is con- 
sidered, from the design view- 
point. It is noted that adequate 
instrumentation and control are 
essential, and that a properly 
designed and operated plant can 
largely sidestep the hazards at- 
tendant upon extreme-pressure 
processing. 


iron oxide catalyst. The sources of 
water gas are twofold: Coal and coke 
on the one hand and methane, derived 
from the liquid phase (or outside 
sources! on the other. Methane re 
forming is probably the best use to 
which this byproduct of coal hydro- 
genation can be put, While not uni- 
versally practiced, this operation has 
been carried out at Billingham and 
Wesseling. Since hydrogen production 
from coal is a major cost item (some 
30 percent of the total hydrogenation 
process}. considerable saving can be 
attained where a cheap source of 
methane is available. Low-pressure 
hvdrogen production is, however, not 
within the scope of this paper, For 
good summary reports on the subject 
of water gas production from coal 
and coke, see Morgan's text® and a 
paper by Newman’ on oxygen-based 
processes, Aspects of water-gas con- 
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a End View 
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Preheat 
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certain degree of standardization, Ht 
would be bevond the scope of this 
paper te concern itself with all the 
is 
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version to hydrogen have been re- 


ported by Sherwood.* 


Pumps and Compressors 


High-pressure pumps for the liquid 
phase are required at the following 
points: 1) For tar or coal paste injec- 
tion—4400 or 10,300 psi. 2) Hot-oil- 
let-down (h.o.l.d.)  recirculation—in 
plants where this is practiced (cf. sec- 
tion on “vehicles in the liquid phase” 

Part III of this series). 3) Flush- 
ing oil pumps—these pumps inject 
some diluent oil directly into the pre- 
heater. The function of the oils is that 
of a lubricant for the paste. 4) Water 
pumps—-for injection of water into 
the pipe lines carrying the effluent 
gases from the coal stall in erder to 
prevent plugging by ammonium car- 
bonate deposition. 5) Wash oil pumps 
coupled with wash oil expansion units. 

The pumps provided for all homog- 
enous liquids of low viscosity are 
horizontal or vertical triplex plunger 
pumps with electrical drive. 

Injection pumps for coal paste and 


h.o.L.d. required to handle highly vis- 
cous materials, rich in solids, are 
horizontal, hydraulically driven sim- 
plex pumps with large piston diam- 
eters and controllable speed. 

Two high-pressure gas compressors 
are required: 1) Make-up hydrogen 
compressor, and 2) booster compres- 
sor—to raise the pressure of the 
washed recycle gas to injection level. 

The compression of make-up hydro- 
gen to 4700 psi. is carried out in six 
stages. Electrically-driven reciprocat- 
ing compressors of double-cylinder 
construction are employed, Carbon di- 
oxide remaining in the feed gas from 
the gasification and conversion proc- 
esses is scrubbed out following the 
third stage (420 psi). Residual carbon 
monoxide is removed by a copper 
ammonium carbonate liquor at 4700 
psi. The final boost from 4700 to 
10,600 psi. is provided, when required. 
by an after-compressor, This is a sin- 
gle-stage reciprocal unit with electri- 
cal drive. Seal rings are not provided. 
instead only a very small clearance is 


Case A. Solid Raw Materials 


AMF. BASIS 
| Bituminous, Bituminous 
Lignite Lignite Coal Coal 


678%C | 719%C | 5% | 
| 26.350 179%0 79%0 10.3390 
57H 
Condit : 
Paste composition (% of dried coal 37 44 “45 au 
Throughput (tons coal reaction space per hr | o12 0082 
Average temperature, °F | 905 (max 905 
Total Pressure, psi 10300 | 750 10300 | 4400 
Catalyst FerQs Fe2Os FeSO. tin oxalate 
s | | 
Naas 
Amount of catalyst (% on amt. coal 72 10.3 3.9 1.26 
ormance: 
Conversion, % amf. coal 99.6 5 «0 92 04 
Gasoline plus middie oil yield, % amf. coal 55-60 66.5 60 41 
Hydrocarbon gas, % ami. coal 18.4 15.2 2.5 24.25 
CO plus COs, % amf. coal 10.6 
Water, ammonia, HS. etc. % amt. coal 20.9 
Consumption in Liquid Phase 
Hydrogen, weight % amt. coal 9.3 a7 10.3 910 
HP steam ‘bbl. vapor phase gasoline 120 the 
LP steam /bbi. vapor phase gasoline 470 Ibs 
Water bbl. vapor phase gasoline 3,700 gals 
Electricity bbl. vapor phase gasoline 100 kwh 
Fuel Gas ‘bbl. vapor phase gasoline IMM Btu 
NOTE: These figures include residue processin i and primary (A distillatior 


Case B. Liquid Raw Materials 


Lignite Coke-Oven 
L.1.C. Tar ‘ar 
Heavy O11) Heavy Ol 
61%0 
Conditions: 
Feed: Recycle Ratio m0 15:55 
Tt tons fresh oil cu. ft. reaction space hour 
Average temperature AN 
Total pressure pa 400 4400 
taly grude grude-ire arude ir 
wnt of catalyst (% on fresh teed if 0 
Performance 
Gas middle ail yield wt. % on fresh feed we 74 7 
Hydro gas, wt. % on fresh feed 12 
Consumption i Phase 
Hydrocar ah feed 
HP stea gam 
LP stea ase gasoline 
Water bt Ase gue € 2 3 
Electr ase gasoline 
Fuel gas bbl. vapor phase gasoline 600,000) Be 600,000 Br 
NOTE: These utilities figures include residue processing and primary (A Gistillat 
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tolerated between piston and displace- 
ment chamber. 

The booster compressor is also a 
single-stage reciprocating unit. The 
pressure drop from regenerator (heat 
exchanger) inlet to oil scrubbing 
tower outlet which must be overcome 
by this compressor is about 1200 psi. 
in the case of 10,300-psi. operation, 
and somewhat less for 4400-psi. plants. 
This comparatively small compressor 
is built advantageously with a large 
diameter ‘displacement ratio, thereby 
minimizing the leakage and conse- 
quently the stuffing box requirements. 


Il. The High-Pressure Stall 

With the exception of preheaters and 
oil washing equipment, every major 
high-pressure vessel of the hydrogena- 
tion proper is set inside concrete 
enclosure. One such basic operating 
unit, generally consisting of heat, three 
or four converters in series, and the 
hot catchpots, surrounded by exchang- 
ers, the concrete enclosure is referred 
to as a “stall.” 

Generally, the stall is enclosed on 
three sides, but is open on top and at 
the fourth side. The significance of 
the open front is twofold: to provide 
a vent and thus minimize the hazards 
arising from a possible explosion, and 
to facilitate the removal of reaction 
equipment for maintenance purposes 
by means of a heavy crane which trav- 
els along the open side of the stall. 
To minimize the maze of high-pres- 
sure piping, two stalls are generally 
built into a unit sharing one wall. 
The arrangement of the equipment 
inside any one stall is the mirror 
image of that of its adjoining twin. 

The basic functional unit within the 
stall is, of course, the set of converters. 
Maximum sizes in extant units are 
about 3.6 feet id. 55 feet. Con- 
trolling size limitations are largely of 
a mechanical character, i.e. difficul- 
ties in construction and limitations of 
the crane which must handle the 
equipment, The converter is con- 
structed of a chrome-nickel-molybde- 
num low-alloy steel but is protected 
from the very high temperatures inside 
the reaction space by means of an 
internally applied insulation which is 
held in place by a thin sheet of high- 
temperature alloy steel. 

The number of converters to be em- 
ployed in series is determined by the 
desired throughput and by the ease 
of hydrogenation which. of course. de- 
termines the holdup time, In this con- 
nection it should be noted that the 
throughput gain obtained by introdue- 
ing a fourth converter is only 20 per- 
cent over a three-converter stall, in 
stead of the 33 percent which might 
he expected on the basis of increase in 
reaction volume alone. The drop in 


151 


#4 
| | 
48] 
mak 
it. 


specific throughput is probably ex- 
plained by a lesser degree of filling 
inside the reactor which results from 
the larger amounts of gas which must 
be passed through the reactors at 
higher throughput rates 

The liquid-phase converter space is 
kept essentially free of internal ob- 
structions. It is, however, necessary to 
introduce cold hydrogen for cooling 
purposes at various points along the 


axis of the vertically set converter. 
Originally, the gas was introduced 
through lines entering the converter 


through the top cover and extending 
to different levels. This construction 
has the advantage of requiring a 
welded insert only along a flat plane 
and of permitting regulation of the 
exact point of hydrogen introduction 
by adjusting the length of the feed 
lines, More recently, the steel industry 
has learned the requirements for man 
ufacturing high-pressure vessels with 
openings along the evlindrical walls 
This construction has, of course. the 
the 
reactor on which solid mat 


advantage of minimizing surface 
inside the 
ter can deposit and encrustations and 


coking 


The bottom portion of the converter 


reactions may deve lop 


into a slender cone frustum 


is drawn 
conner ted 


All 


and the paste line is 


into a small bottom plate inserts 


such as cold vas feed lines and ther 
mocouple wells are introduced through 
the top cover plate which Is bolted 


into the screw thread of the top flange 
held by a self-tight 


ening double-cone yount 


and ts means of 


Converters in Plants 


All converters in existing hydro 
venation plants are constructed as in 
tegral forgings Much ido has been 


made in recent vears about the devel 


opment of “ribbon-wound™ vessels in 


Germany, substantially an extension 


of construction methods which have 


been part of American high-pressure 
: boiler construction practice for some 
vears. Essentially, these vessels are 


manufactured by winding sufficient 


Paste Injection Pump 
metallic tape onto thin-walled tubes 
until there are sufficient layers 
the inner tube to provide adequate 
strength, Successive layers of ribbon 
are interlocked by a tongue-and- 
groove arrangement, This procedure 
has a number of advantages. notably 
an economy in corrosion-resistant ma- 
terials, because only the thin inner 
tube need be of alloy steel. and the 
possibility of constructing larger ves- 
sels than is feasible in existing shop 
facilities, It is also possible to raise 
the permissible pressure on wound 
vessels by adding a suitable number 
of additional layers. 


on 


For the purpose of recovering the 
sensible heat from the products of the 
liquid phase, two or three regenerative 
heat exchangers are provided per stall 
These units are essentially high-pres- 
sure heat exchangers. 
Tube dimensions are approximately 
55 inch id. OL inch o.d, (note that 
these odd dimensions are derived from 
metric No baffles are pro- 
vided inside the shell to minimize the 
par 
inside surface 


tube-and-shell 


standards) 


available surface on which coal 
ticles might settle The 
of the shell is insulated in a manner 
similar to the 


to minimize the heat strains 


converter construction 
in order 
on the wall 

A typical 
shell is 1} 


have 


diameter of the 
Larger diam- 
for 
rates commonly en 
laminar flow ob 
structs heat transfer efficiency in such 


inside 
foot 9 inches. 
eters not successful 
the 


countered 


proven 
throughput 


ause 


large units. 
No special difficulties are encoun 


tered in the operation of heat ex 
changers used in tar. oil, or lignite 
hydrogenation plants. Considerable 


trouble occurs, however, when normal 
bituminous coal paste (containing 45- 
18 percent coal) is passed through the 
that 
paste passes through a viscosity peak 
around 590° 


impossible, 


regenerators, It is found such 
which makes adequate 
Five or six 
used industrially. 
or at least on a pilot plant seale, to 


operation 
schemes have been 


overcome this difficulty. One possibil- 
ity is to heat only the feed gas above 
570° F. by regenerative means and to 
carry out all the temperature boost 
above this point in the wide tube of 
the preheater furnace which is less 
likely to be obstructed by the viscous 
paste, This method is very wasteful of 
heat. however. 

Other means include the subdivision 
of the paste into a thick and a thin 
portion in such proportions that the 
mixture has the desired operating com- 
position. The thin paste can be safely 
regenerated without undue viscosity 
peaks at the critical operating temper- 
ature. The thick paste is heated to only 
570° F. in a separate heat exchanger 
after which the two streams are com- 
bined and introduced jointly into the 
gas-fired preheater furnace. One at- 
tractive operating scheme involves the 
use of an auxiliary “preheater” con- 
verter of particularly large diameter. 
The paste is preheated regeneratively 
to 570° F. and is then boosted to only 
about 750° F. in the preheater furnace 
The paste is then introduced into the 
hottom of the 
where the temperature is immediately 
raised to BOO° F. by the reverse ther- 
mosy phon effect in the converter. 


“preheater converier 


Mixing Effect 
This 


is a peculiarity 


“reverse thermosyphon” effect 
of the liquid-phase 
reactor and consists of a tendency for 
hot fluid which has reached the top of 
the converter to reevcle to the bottom 
of the unit along the walls 
sufficient evidence to establish this odd 


There is 


flow characteristic, Thus it has been 
observed that the temperature near 
the wall of the converter is greater 


Furthermore the 
from 30 
percent at the converter entrance to 60 
immediately above 
the temperature 
rises more rapidly than can he ex- 
plained in any way other than by the 
mixing effect here described. 

The presence of solid particles in 


than at the 
degree of 


center, 
conversion rises 
percent the en 


trance, Similarly. 
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coal paste requires a larger tube spac- 
ing than is necessary for operation 
with oils and tars. A standard regen- 
erative heat exchanger of the dimen- 
sions outlined above might contain 
190 tubes when operating on coal 
paste while the number might be as 
high as 240 for operation with clean 
oils, The tubes are zinc-treated to pro- 
tect them against sulfur attack, The 
selection of an uncoated alloy steel 
might bring certain advantages. 

Heat transfer coefficients in the re- 
generative heat exchangers vary be- 
tween 35 and 60 Btu. hr.-sq. ft.-°F. 
depending on the character of the oil 
being processed. 

The hydrogenation reaction is very 
exothermic and the exit temperature 
from the converters is considerably 
higher (perhaps by 60° F.) than the 
inlet temperature. Were it possible to 
recover all the heat in the 
material reaching the regenerative heat 
exchangers (i.e.. the from 
the hot catchpot). it would be con- 
ceivable that no additional heat source 
is required at steady state. Under such 
conditions, a gas-fired or electrically 
heated preheater furnace would be 
necessary only during starting-up op- 
erations, 

In actual practice, such thermal self- 
sufficiency is never achieved within 
the liquid-phase stall. preheater 
must be provided at all times to im- 
part the final temperature boost to the 
reactor charge. This preheater furnace 
is the most expensive single piece of 
equipment in the entire high-pressure 
system, Essentially. it consists of a 
single-tube passage through a heated 
furnace, 

The heat may be (and has been in 
one case) supplied electrically, This 
is not recommended practice for the 
preheating of liquid-phase feed, how- 
ever, because there is a very definite 
danger of local overheating and con- 
sequent coking. Moreover. electrical 
power is in most locations a compara- 
tively expensive source of heat 

More commonly employed in liquid- 
phase hydrogenation are gas-fired pre- 
heaters. The preferred type of con- 
struction involves heat transfer by 
convection to the almost complete ex- 
clusion of radiant heat effects. Radiant 
heat transfer has hitherto been avoided 
because of the very serious danger of 
coking and encrustation due to local 
overheating. It has. however, the ad- 
vantage of reducing the size and cost 
of the furnace and of raising the ther- 
mal efficiency. The experimental plant 
of the U. S. Bureau of Mines at Lou- 
isiana, Mo.. employs a_ radiant-type 
furnace” and its operating results 
should prove interesting. 

The standard gas-fired preheater 
furnace employs a finned tube because 


sensible 


overhead 
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of the obviously large difference in 
heat transfer factors between the heat- 
ing gas and the paste traveling within 
the tube. The tube is set vertically, i.e.. 
the hairpin turns are at the top and 
bottom of the furnace, This arrange- 
ment is preferred to horizontal passage 
because it minimizes the likelihood of 
incomplete filling of the passage which 
might be ensued by coking along the 
walls, 

The fear of the erosive effects which 
might arise from flow fluctuations dic- 
tates the use of a single tube rather 
than a bundle of parallel passages. 
The same consideration limits the tube 
diameter to 4.5 inches i.d. The com- 
bined effect of these design limitations 
is, of course, a very appreciable pres- 
sure drop through the preheater. 

The gas entering the furnace is not 
permitted to exceed 1120° F. The exit 
temperature of the fuel gas is about 
750° F. The bulk of the flue gas is re- 
cycled and enough fresh gas and air 
is admixed to boost the total tempera- 
ture to 1120° F. again. 


Minimizing Coking Hazard 


The heating gas makes two or three 
passes through the furnace. Heat ex- 
change conditions in the coldest part 
of the furnace are countercurrent in 
order to get maximum exploitation of 
the fuel value of the gas. In the hot 
portion of the furnace, on the other 
hand, the flow is preferably concurrent 
in order to minimize the coking hazard 
inside the tubes. 

Ellis* reports that the over-all heat 
transfer coefficients for gas-fired pre- 
heaters range between 1.5 and 2.5 
Bru. ft.?-hr.-°F, 

The requirements on the steel for 
the preheater tubes are more stringent 
than on any other material in the hy- 
drogenation plant. According to one 
source," 18-8 chrome-nickel steel is 
most ideally suited for the high tem- 
peratures, pressures and corrosive 
tendencies of hydrogen involved, El- 
lis* denies, however, that any steel has 
heen developed to date which is truly 
satisfactory in preheater operation, 

One German plant (Scholven) 
which hydrogenated bituminous coal 
at 4400 psi. experienced considerable 
erosion trouble at the lower U-bends 
in the preheater tube. The difficulty 
was found to be due to flow pulsations 
caused by short-time plugging of the 
excess tubes by the expanding coal. 
followed by an onrush of gas. The re- 
sulting linear velocities were periodi- 
cally in excess of the allowable 30 
feet per second. The problem was 
solved by providing a_ particularly 
hard Mn-Si-Mo-Co steel at the lower 
U-bends and by shaping the curve in 
the form of a third-order parabola 
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which receives only a small thrust 
from a flowing stream." 

The erosion problem experienced at 
this one plant has never been observed 
in plants operated on raw materials 
other than bituminous coal or at 
10,300 psi. 

Because of the fire hazard which it 
represents, the preheater is never lo- 
cated inside the stall enclosure but 
rather on a platform just outside the 
concrete walls. 


Hot Catchpot 


The hot catchpot completes the list 
of major equipment items which are 
exposed to both the high pressures 
and temperatures of the reaction stall. 
The unit is fundamentally a vertical 
cvlindrical vessel with conical bottom. 
No internal structures of any kind 
not even thermocouple—are  per- 
mitted in order to minimize the avail- 
able settling surface. 

Unless properly designed, the hot 
catchpot may be a very troublesome 
piece of equipment, Here, the h.o.1.d. 
slurry is separated from all compo- 
nents which are gaseous at reaction 
temperature and pressure, There ex- 
ists, therefore, a stagnant pool of hot 
oil of very high molecular weight 
which is no longer in intimate contact 
with hvdrogen, Conditions are there- 
fore ideal for coke formation and 
trouble is encountered particularly if 
there are serious fluctuations in the 
oil level. The problem can be coun- 
tered either by cooling the oil in in- 
direct heat exchange, or by introdue- 
ing hydrogen through the conical 
bottom opening and bubbling it 
through the h.o.1.d. The latter of these 
methods has proven much more effi- 
cacious in industrial operation. At the 
same time, it is essential to control the 
h.o.L.d. level carefully. In European 
practice, the level is measured by de- 
termining the difference in hydrostatic 
pressure at the outlet of an immersed 
and a free tube, The plant of the U.S. 
Bureau of Mines has facilities for de- 
termining the hot catchpot level by 
establishing the location of a radio- 
active float. 

The cold catchpots are quite uni- 
versally horizontal cvlindrical high- 
pressure vessels, The temperature in 
these units is moderate and no special 
demands are made on the materials of 
construction, 

The reevele gas is oil-washed in a 
high-pressure tower of standard de- 
sign. The oil scrubbers are located on 
a platform just outside the stall en- 
closure. 

For reasons of safety, high-pressure 
hydrogenation plants are provided 
with one or several emergency release 
towers, arranged for rapid oil cooling 
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of the released charge. When not in 
actual operation the emergency re- 
lease tower is maintained under nitro 
gen pressure The unit is located at 
some distance from the plant proper 
and is connected to the stalls by means 
of high-pressure piping. One emer 
gency release tower is generally ade 
quate to handle the emergency dis 
charve from three to five stalls 


Process Controls in High Pressure 
Hydrogenatior Plants 


Early experience i high pressure 


hydrogenation was rained Europe 
where labor costs are not so important 
a consideration in the selection of op 
erating methods as they must be in the 
United States. For economic reasons 
development in this country will have 
lo place much vreater dependence on 
automatic contro! 

Aside from the labor-saving aspects 
of proper automatic control (operat 
ing labor can be restricted to 1-1! 
men per shift per stall in a property 
instrumented plant smoother opera 
tion can be obtained than is possible 
by largely manual operation, As a 
consequence, it has hecome possible to 
boost capacity ind vield per reactor 
unit space over plants still operated 
in more primitive ind labor-consum 
ing fashion 

From an operatin pommel of view 
the most critical temperatures in the 
liquid phase plant are: 1) Maximum 
gas temperature in the eas-hred pre 


High-Pressure Hydrogen Booster 


heaters. Control must be provided in 
the vicinity of all gas burners. 2) Tem- 
peratures throughout the converters. 
This temperature is recorded at vari- 
ous points along the converter axis, 
spaced about 4 feet apart. 

Control over the pressure is exer- 
cised at various points, It is desirable 
that the pressure drop along the lines 
carrying the mixture of gas and paste 
‘nerator entrance to the 


from the res 
bottom of the first converter exceed 
180-220 psi. in order to provide an 
adequate pressure differential for sat- 
isfactory cold gas flow rates, The pres- 
sure drop across each stall and the 
absolute pressure must be carefully 
watched, Differential manometers are 
provided across the preheaters and 
regenerative heat exchangers Undue 
pressure drop through these units is a 
warning of possible encrustation. 
Various controls of gas density. 
paste viscosity, ete. give an indication 
of the composition of various streams 
along the path of the process. No spe 
cial remarks are necessary about the 
quantity measurements of various 
streams and routine controls which 
are exercised throughout the plant and 
which do not differ materially from 
the instrumentation required for the 
standard processes of the petroleum 


industry 


Industrial Hazards in High-Pressure 
Plants 


There is no reason why operation 


of a high-pressure hydrogenation plant 
should be accompanied by the estab- 
lishment of hazardous conditions, pro- 
vided the unit is properly designed 
and operated. As a matter of fact. the 
incidence of industrial accidents in 
high-pressure plants is lower than the 
average accident rate in the chemi- 
cal process industry, largely because 
proper measures are taken to combat 
the dangers which are so apparently 
inherent in plants operating at such 
drastic conditions 

Most of the precautions which must 
be taken are common sense provisions: 
Absolute and foolproof separation of 
hydrogen and nitrogen lines, strategic 
distribution of relief valves through- 
out the plant, proper provision for 
avoiding possible plugs in the lines— 
by proper flow and temperature con- 
trol in the preheater system and by 
the injection of water into the gas 
lines where ammonium carbonate de- 
posits might develop. 

The formation of gas hydrates in 
the high-pressure lines represents a 
definite operating hazard and must be 
avoided by heating all potentially 
troublesome pipe. Great care must be 
exercised that all equipment is prop- 
erly purged before it is taken off 
stream for maintenance purposes or 
returned to operation. Conduits carry- 
ing asphalt-bearing oils must be heated 
and high linear velocities are em- 
ployed in order to maintain a state of 
turbulence. 

Of particular interest is the custom 
of providing pilot flames which are 
strategically located throughout the 
high-pressure stall in order to prevent 
any dangerous accumulation of hydro- 
gen, The modern trend of thought is 
to vield this safety function to electri- 
cal heating elements which are not in 
danger of being blown out by a sud- 
den onrush of hydrogen. 
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Nomograph 
For Determining 
Reynolds Number 


THOMAS H. ARNOLD, JR 


Dex 
Chemical Engineering, Louisiana 


State University, Baton Rouge 


( Di of the most frequent calcula- 
tions involved in fluid flow work is 
that of evaluating the Reynolds num- 
ber. A knowledge of the value of the 
Reynolds number is essential for cal- 
culating pressure losses, pump capaci- 
ties, heat transfer rates, etc., for a flow 
system. It is the purpose of this nomo- 
graph to facilitate the computation of 
Reynolds numbers by requiring a min- 
imum amount of labor, at the same 
time obtaining an acceptable degree of 
accuracy in the results, 
Equations used for calculating the 
Reynolds number are: 
Re DVe 
) 
re DD liameter, ft, 
\ velocity, ft/sec 
lensity, Ibs/ft’, 
— viscosity, lbs/ft-se 
Upon converting to engineering units, 
the equation becomes: 


Re 50.6 D's (2) 


D'Ve (3) 
rate of flow, gallons/min 


Re 124 


liameter, inches 
velocity, tt/sec, 
density, Ibs/ft," 


viscosity entipoises 


and 50.6 and 124 are factors necessary 
to make Re dimensionless 


Both of the latter equations are rep- 
resented by and may be solved with 
the accompanying nomograph (see 
next page! 

The procedure for calculating Reyn- 
olds numbers from the nomograph is: 
Connect pipe diameter (actual or nom- 
inal standard steel, inches) with either 
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The Author 


IOMAS H. ARNOLD. JR. author 
“Nomo 
graph for Determining Reynolds Num 


ber’ is a junmtor in the college 


the accompanying article 


of 
neering at Louisiana State University 
Baton Rouge. He is quite a sports fan 
especially football, and likes chess and 
organizational work, but his hobby is the 


de sign and construction of nomographs 


Arnold was horn in Hayne sville La 


the velocity (feet per second) or the 
flow (gallons per minute) and mark 
the point of intersection with the ref- 
erence line A. Connect this point with 
the density (pounds per cubic foot) and 
mark the point of intersection with the 
reference line B. Finally, connect this 
point with the viscosity (centipoises) 
and read the value of the Reynolds 
number. 

Two examples should suffice to 
demonstrate the procedure to be used: 


Example 1 


Calculate the Reynolds number for 
a fluid flowing in a l-inch standard 
steel pipe with a velocity of 15 feet 
per second. The density of the fluid is 
70 pounds per cubic foot, and the vis- 
cosity is 2.0 ep. 

Connect 1 inch (nominal) on the 
Diameter scale with 15 on the Velocity 
scale and mark the intersection with 
line A, Connect this point with 70 on 
the Density scale and mark the inter- 
section with line B. Finally. connect 
this point with 2.0 on the Viscosity 
scale and read the Reynolds number 


1 Gulf Publishing Company Publication 


in Marc h, 1Y years ago He was grad 
uated from Haynesville public school 
in May, 1947, as valedictorian of his 
graduating class. He also received the 
American Legion Honor Award anc 
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presentation Pape r and Alpha Ce lhe 
lose from Bagassee.”” He won the Louisi 
ana Ac ademy of Science award for most 
outstanding young scientist in Louisiana 
in 1947 

He enter d LSU in June 1947, and 
won \lpha Chi Sigma fre shman chem 
istry award Pi Mu Epsilon freshman 
mathematics award Phi Kappa Phi a 
ward to honor freshman 1947-48, and 
in 1948, the college of engineering awar 
and holarship 

(rnold was president of the sophe 
more class in the college of engineering 
and is now president of the student 
chapter of American Institute of Chemi 
cal Engineers He is a member of the 
LSU Student Senate and the Engineer's 
Council, a member of the Methodist 
Wesley Foundation, Phi Eta Sigma, Pi 
Nii Epsilon and Alpha Chi Sigma 
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he fore the Southeastern Stud nt Alt hE 
Conference, 1049 \ir Conditioning 


and Ri ration 


Accompanying photo shows the author doing 

work on one of the experimental packed dis- 

tillation columns in the Chemical Engineering 
Laboratory ot LSU. 


as Re== 6.8 10*, As a check on the 
nomograph, substituting the values 
into the equation 
Re VP 1.049 15 
2.0 

6.82 


124 


Example 2 

Calculate the. Reynolds number for 
a fluid flowing in a 3-inch standard 
steel pipe at the rate of 20 gallons per 
minute. The density of the fluid is 50 
pounds per cubic foot and the viscosity 
is 0.4 ep. 

Connect 3 inches (nominal) on the 
Diameter scale with 20 on the Flow 
scale (gallons per minute) and mark 
the intersection with line A. Connect 
this point with 50 on the Density scale 
and mark the point of intersection with 
line B. Connect this point with 0.4 on 
the Viscosity scale and read the Reyn- 
olds number as Re 
Again, as a check on the nomograph: 
04 

413™@ 19% 


Re 506 


VOTE—Nomograph on reverse sade of 
this page. 
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Solves Equations (2) and (3) 
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THERMOCHEMISTRY 
for the 
Petrochemical Industry 


Part X—The Chloromethanes 


TABLE 2 
Free Energies of Formation, Heats of Formation and Heats of 
Combustion of the Chioromethanes at 25° C.' 


Molecular AG, ANS, cal. 
Compound Werght cal g-mole cal. p-mole COng) HChe 
16.041 12,140 17,889 191,750 
50.490 13,980 19,580 183,232 
25,180 31,480 164,496 
CH! 119.389 13,600 21,430 167,710 
cCh 153.535 25.500 14.804 
50,310 33.00 84,875 
CSC 114.90 


' AH,” represents the beat evolved at 25°C. and constant pressure in the combustion 
of the gaseous compounds in gaseous oxygen ‘and, or hydrogen) to form the products ind 
cated with all the reactants and products in their appropmate standard reference states 

A He and AH,’ represent the changes in the beat content (enthalpy) and free —9. 
respectively, for the formation of the gaseous compounds from the elements, with all t 
reactants and products io their appropriate standard reference states. 

2 The heat of solution of gaseous HC! in dilute aqueous solution is — 17,960 eal_/e-mole 
The latent heat of vaporization of water ie 10,519 cal_g-mole. 


KENNETH A. KOBE and ERNEST G. LONG 


Department of Chemical Engineering 


University of Texas, Austin 


THE THERM( {MIC properte s of the fol 
lowing qroups of compounds have been prese nted in 
previous papers of the series paraffinic hvdrocarbons.* 
monoolefinic hydrocarbons.’ cycloparaffinic hydrocar 
bons aromatic hydrox mis ace tyle ri and diol 
hint hydrocarbons combustion qases sulfur com 
pounds" and the haloae ms and haloge nm at ids." In 
addition an introductory article’ has explained the 
purpose and scope of a series This paper continues by 
presenting hermo lynamic data for the chlorome thane s 
—methane, methyl chlorids me thyle ne chloride, chloro 
form arbon tetrac hl riche phosgene and thiophosaen 
Dr. Kobe is a professor of chemical engineering at 
the University of Te yas and Mir Lona formerl\ a 
Celanese fellow at Austin, is now with lohns Manvill. 


TABLE 1 
Reported Heat Capacity Data for the Chioromethanes 


Temperature Refer. 
Compound Range Method Workers ence 
Vet hane l42to 278°K Calor metre M 
CH, ite 20% Calorimetric Rueken and 2 
jot Speetroseoy ic Vok 2s 
29! te 1500°K Speet roseopue Thompson 77 
208 to 1500°K Speetroscopne Pitzer ™ 
73 to 1500°K Complhation API 44 2 
Meth 2I78°K Calorimetrne Millar If 
Chiende Mito Semi -empirieal Gloeckler and Pde ‘ 
ite jon’ Spec iroseopre Veld 2s 
273 to 1600 K 
Methylene Calorumetrie Perhek 
Chioride wt Calorumetric Riedel 22 
CHet ito 407 K Velority of sound Jatkar 4 
Sen Hockler and Edgel 4 
Langer é 
rK Bigaers 
Chioroform 370to 407K Velocity of sound Jatkar 
CHO! Mite Sem -emypuriea Gloekler aod ‘4 
Ort Spect raseo Veld 
273 to 1500°K Spretroacopre Biggere 


Carbos t rare Calorimetre Mille and Mac Rac 17 
Tetra Calormmetrie bhucken and Sarstedt 
chloride Calorimetri Montgomery and DeVries 
te 426 Calormmetr Pitaer 2 
to 407°K Velocity of sound Jatkar 
2h) t Cilockler and ‘ 


Vold 
Ki ggers 


Speetrose pe 


Spect 


Phoage ne tw Spretromen pi Stevenson and Beact 
con 281 te loo K a 


uc Phompacr 
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14.78 16.7. 19 34 
15.92 17.76 
700 16.96 15.4 20.78 
17.87 19.42 21.4 
18.87 20.0% 21.83 
19.39 20.68 22.25 
21.19 22.62 
12m 71% 22.93 


Te data sources for the chloramethanes are briefly 
reviewed by Table 1. Methane, of course, was presented 
in the paraffinic hydrocarbon article* but is included here 
for completeness of the group. For methyl chloride, 
methylene chloride, chloroform and carbon tetrachloride 
the most reliable data are given by Vold.** His results, 
however, are reported to only 500° C, Biggers' has re- 
calculated these results using the latest values of the 
fundamental constants** and the same spectroscopic data, 
and in addition has extended the results to 1200° C, For 
phosgene, the data of Thompson® have been used in 
preference to the earlier work of Stevenson and Beach,** 
and for thiophosgene, the work of Thompson®* was used 
as the only results available. 

Table 2 is from the National Bureau of Standards’ Tables 
of Selected Values of Chemical Thermodynamic Proper- 
ties’ In Table 2 are tabulated free energies and heats of 
formation, heats of combustion and molecular weights. 

Tables 3, 4, 5 and 6 present the molar heat capacities 
of all temperature scales to the maximum temperatures 

® Text continued on page 160, Note two intervening pages. 


Cis Che Ch CHCh cCh COCk CSCh 
273 8.205 9.33 11.83 15.08 16.95 
291 5.400 041 12.25 15.53 15.33 
536 “73 12.39 15.70 
wn 8.552 0.76 12.45 15.75 
0.7% 14.56 17.82 
sm 11.133 13.17 16.27 19.33 


{ek 
TABLE 3 
Heat Capacities of Chioromethanes 
° a 
cal./g-mole + °C. 
0 9.33 15.08 19.26 41 14.95 
Is 9st 12.25 15.53 19.75 14.40 15.33 
25 5.536 9.73 12.39 15.70 19 98 1451 15 45 
loo 9.380 11.04 14.03 17.32 247 | 16.48 
10.748 1274 15.85 18.96 22.42 641 17.42 
12.171 14.26 17.28 2.16 23.65 17.07 18.4 
400 13.53 15.50 21.08 24.19 17.59 18.46 
21.75 24.56 18.00 18.76 
22.30 Mal 4633 18.08 
22.75 2501 18.54 10.15 
23.13 25.15 ae 
244 25.26 
23.71 25.34 
23.93 25.41 
413 25.46 
| 
ak 
TABLE 4 
Heot Capacities of Chioromethanes 
cal./g-mole + °K, 
‘ ‘ 23.82 18.17 
2s Ton 13.88 15.92 21.26 2431 17.71 18.55 
273 to 1500°K 15.10 17.04 19.56 21.91 464 18.10 15.53 
1.21 18.01 m3! 248 19.02 
} 17.24 20.94 22.56 25.05 18.50 19.17 
108 18.00 19.61 21.48 23.22 25.18 
1200 20.26 21.95 2352 25.26 
Thiophe- K 1300 19.57 20.82 "2.35 23.77 25.36 
1400 2.18 21.32 22.71 23.90 15.42 
10 71 21.75 23.01 24.18 
March, 1950 | 187 


TABLE 5 TABLE 6 


Heat Capacities of Chior Heat Capacities of Chioromethones 
Btu./ib.-mole Btu./ib.-mole “R. 


Chott cna cod cha cha cua 


11.53 
12.38 5 


19.48 


TABLE 7 TABLE 8 
of Chior of Chior 
cal./g-mole cal./g-mole 


cH cna coo 


FIGURE | 
Heat Capacity Curves tor Methane, Methyl Chloride, Methylene Chloride, Chloroform, Carbon Tetrachloride, Phosgene and 
Thiophosgene 
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FIGURE 2 
Relative Enthalpies for Methane, Methyl Chloride, Methylene Chloride, Chloroform, Carbon Tetrachloride, Phosgene and Thio- 
phosgene; Multiply Readings in Pcu/lb.-mole by 1.8 to Obtain Btu/Ib.-mole 


TABLE 10 
Enthalpies of Chloromethenes 
Btu. /Ib.-mole 


TABLE 9 
pies of Chior 
Btu./Ib.-mole 


cod csch Chet CHCh CCh CSCh 


0.00 ‘ 


32020 
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TAGLE 11 


Main Heat Capacities of Chioromethanes 
cal./g-mole C. 


CH 


reported, Figure | illustrates both the temperature-heat 
capacity relationships of the individual compounds and 
the general relationship between the compounds in the 
group 

Tables 7. 8 9 and 10 are tabulations of the relative 
molal enthalpies on all four temperature seales. The base 
temperature, as in all the previous cases, 32° | 
Phe relative enthalpies are shown on a double logarithmic 
plot in Figure 2 

The mean heat capacity equivalents of the enthalpies 
have been caleulated for the Centigrade and Fahrenheit 
temperature seales and are reported in Tables 11 and 12 
Avain. of course. the base temperature ts the ice point 

Phe empirical heat capacity equations are contained 
in Table 13 For the short range data ot phosgene and 
thiophosgene, simple quadratics were derived, For the 


others, the usual cubic equations are presented 


TABLE 13 
Heat Capacity Equations of the Chioromethanes 
Range: Ote 700° C. for COCI, and CSCI., 
0 te 1200 C. for all others 
Equation: C, + b(t) + + 


Units: cal./ * “Cor K. 
Bru F.or 


Max 
Percent 


2.430 
0.4510 
0.09350 0.4510 
1.056 2.300 
2300 
0.394 
0.304 


6.068 
6.068 


1.040 


lose 
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8 Condenser in a large utility on 
the Eastern seaboard 


don’t let FOULING 


get your figures 


@ One important factor taken into account when 

figuring on the heat-transfer capacity of a con- 
denser is fouling. But the effect of the tube alloy on 
both rate and amount of fouling is sometimes ignored 
in design calculations. The acceptance test of a con- 
denser is made with clean tubes. However, the 
average heat transfer rate varies with time, and foul- 
ing is the chief factor in such variation. In many 
applications this indicates the need for serious con- 
sideration of cupro-nickel tubes, which are recog- 
nized to have superior anti-fouling characteristics, 
as well as high resistance to corrosion, erosion, 
impingement. Thus it can be said that cupro-nickel, 
30%, will provide more uniform transfer rates over 
a period of time, require cleaning much less often, 
and last longer . . . Revere makes condenser tubes in 


mpany Publication 


cupro-nickel as well as in all the other customary 
copper alloys. We will gladly collaborate with you 
in a study of the economics of condenser tube selec- 
tion to meet your needs for true economy. Write for 
reprint of article entitled “What Factors Should You 
Consider in Selecting Condenser-Tube Alloys?” 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, NewYork 17, New York 
Mills: Baltimore, Md.; Chicago, Ul; Detroit, Mich.; Los Angeles 


and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in Principal Cities, Distributors Everywhere. 
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REFINER AUTHORS 


and Other Personalities 


ANDREW | DAHL KENNETH D. UITTI 


High Temperatures 


For Turbines and Jets srs i 


And Da 


Foxboro’'s Tivy 


Information, formal and otherwise, about 

the men who write for PETROLEUM 

REFINER as well as others prominent in 
the industry. 


C. S. BEARD 


Has Special Fields 


Column Control 


Author from UOP 


PR, 


Beard Proposes 
Instrument Symbols 


f 
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Vv. Vv. TivY 
im chemical engimeerme m 1935 During the war, Tivy became ass«« 
: mpany m Chicago. Thus, New York. His work conststed of si 
man with all the mak pervising installation and start-up 
miner processus and control mstruments uu 
article ny 11 Measure tive in engimeerme research and the Since nine Foxboro, his special fields 
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ca armel che ment ‘ technical papers on various aspects ot 
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YOU CAN READ 
the PENBERTHY Reflex GAGE as far as you 
can distinguish between and 


There can be no mistake in reading the Penberthy Reflex 
Gage. Due to the optical effect of the prismatically grooved 
glass, the liquid always shows black, and the empty space 
white. This optical effect is unvarying and absolutely sure. 
As a result, you can read the gage correctly as far as you 
can distinguish black and white . . . read it at a glance. 


There is no squinting to see the meniscus . . . the dividing 
line between liquid and empty space is always sharp and 


unmistakable. 


In addition to standard units, Penberthy Reflex Gages are 
also fabricated to customer's specifications from special 
alloys to meet unusual corrosive and temperature conditions. 
They conform with API-ASME requirements. 


PENBERTHY INJECTOR COMPANY 


Established in 1886 
Canadian Plant DETROIT 2, 


Windsor, Ontario MICHIGAN 


-— 


— 


PENBERTHY Reflex 


FORGED STEEL LIQUID LEVEL G AGES 
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tion, Ltd., and Mathieson Chemical Corpo- 
ration designates Fluor as the sole licensing 
agent for the engineering and construction of 
sulfur recovery plants incorporating Mathie- 
son's SASCO Process. All details, including 
first studies, are available through Fluor. 


Now, for the first time, the Mathieson 
*Sasco Process for the commercial recovery 
of elemental sulfur from waste hydrogen 
sulfide gas is available to operators of petro- 
leum refineries and natural gasoline plants. 
An agreement between The Fluor Corpora- 


SOUR HATURAL GAS 


for the recovery of H,S 
from sour gases 


Hydrogen sulfide gos in tou 
residve gos from gas-gasoline 
aperations o large poter 
source of elemental sulfer 


FLUOR 
Ges-Treating Process 


CL 
suilide gar in sa for the recovery of H,S 
gos from the proces 
inp of sewr crude @ po 
Het of elemental rel 


FLUOR has the answer to , 
FROM 
¥ 
| 
| 
Sour REFINERY GA 
Be 
} 
, Plant was built by Southern Acid and Sulfur Company in 1942. Acquisition 
f this pany dy Mathieson C? Corporation. and mftimued research nd development by 


MATHIESON-SASCO PROCESS 


0 3 CONTRACT= 0 E RESPONSIBILITY 


This proven Sasco Process for the 
profitable recovery of elemental sulfur from 
waste hydrogen sulfide gas is available under 
one contract, one responsibility through The 
Fluor Corporation, Ltd. As designers, 
engineers, and constructors for the petroleum 
industry since 1890, Fluor possesses the 
background, the know-how and the experi- 


For further information, write: 
Member 


ence essential for the interpretation of 
Mathieson’s Sasco Process into your particular 
sulfur recovery program. Prior to contract 
negotiations, Fluor will make economic 
studies covering every phase of proposed 
sulfur recovery installations — location of po- 
tential and ready markets, initial investment, 
operating costs, and profits to the investor 


THE FLUOR CORPORATION, LTD. 


2500 SOUTH ATLANTIC BLVD. © LOS ANGELES 22, CALIF. 


Offices in principal cities in the United States 
Represented in the Sterling Areas by: 


Head Wrightson Processes Ltd., London, England 


Be sure with FLUOR 


A gas stream contain- 
ing hydrogen sulfide 
gas, such as the acid 
gas effivent from 

an amine plant, is 
partially burned with 
air—the heat being 
utilized for steam 
production. The com- 
bustion gases are 
passed through a 
catalyst where SO. 
and H.S react to form 
sulfur and water 
vapor. Elemental 
sulfur is then re- 
covered from the gas 
stream by con- 
tacting with liquid 
sulfur in wash towers. 
The residue gas 
containing nitrogen, 
carbon dioxide and 
water vapor is vented 
to the atmosphere. 
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Graphic Panel Answer 
To Industry Demand 


How 
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NELS E. SYLVANDER 


LOUIS GESS 


Graphic Panel Gives 
Controls ‘New Look’ 


Louis Gess, top-notch instrument ap 


plication engineer of Brown Instruments 
Dhivistor t Minneapolis Honeywell Reg 
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Changing temperatures or pressures 


instantly and accurately measured 


by Taylor TRANSAIRE’ Transmitters 


‘ 
PRESSURE: 

New Taylor TRANSAIRE Pressure Transmitter 
with narrow range spans lets you measure and 
transmit minute pressure changes up to 1000 feet. 
Works on simple force-balance principle. Accurate to 
Lo) of the selected short range span (conventional de- 
vices are only accurate up to ' 4°, of upper range limit). 
Sensitive to pressure changes of |)" water. Here's 
accuracy aa sensitivity never before possible in 
pressure measurement plus the convenience of 
suppressed ranges at high pressure levels. 


SEVEN IMPORTANT ADVANTAGES: 
1, Range spans of 20 and 10 psi available through- 
out range limits of 35 to 415 psia. 
2. Volumetric type pressure system is extremely ac- 
curate, practically clog-proof, has corrosion-resistant 
316 stainless steel diaphragm. 
3. Temperature and barometric compensation for 
higher accuracy of measurement and control. 
4. Perfect for many jobs, especially thin fractionat- 
ing columns. 
5. No individual calibration of receivers or control- 
ler thanks to standardized 3 to 15 psi output air 
pressure. 
6. Simple screwdriver adjustment for shifting the 
operating ranges. 
7. Interchangeable manifold assemblies make 20 
and 40 psi range spans optional. 


TAYLOR 
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TEMPERATURE: 
New Taylor TRANSAIRE Temperature Transmit- 
ter with Speed-Act™ lets you measure and transmit 
smallest temperature changes up to L000 feet with 
instant accuracy! The only temperature transmitter 
that gives vou: 


1. DYNAMIC ACCURACY— which means the ac- 
curacy of an instrument in measuring changing or 
dynamic conditions. Transaire Dynamic Accuracy is 
unparalleled. Solves the problem of process engi- 
neers who realize that an instrument aceurate to a 
fraction of a degree in measuring static conditions 
ean be in error by many degrees when temperature 
is changing. 


2. DYNAMIC COMPENSATION — which means abil- 
ity to compensate for inherent lags both in measur- 
ing system and rate of heat transfer of process med- 
ium. ‘Transaire does this by introducing derivative 
action (Speed-Aet) into the measuring circuit. The 
result is Dynamic Accuracy, with a speed of response 
seldom thought possible which permits much closer 
automatic temperature control, 
v v v 

For complete details, write for Bulletin 98140 
on TRANSATRE Temperature Transmitter, and 
Bulletin 98099 for TRANSAIRE Pressure Trans- 
mitter. Ask your Taylor Field Engineer! Taylor 
Instrument Companies, Rochester, Y., and 
Toronto, Canada. 


INSTRUMENTS MEAN ACCURACY FIRST 
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Maintenance and Operation 


HOW roboir 


HOW— 


Shields Are Used 


tor Bolted 


HOW TO— 
Reclaim Cracking 


lubes 


« 
Precast Covers for Pipe T = 
wow to—Precast Covers lor Pipe Trench 
s shield serves as a deflector 
we for | ssible leak Small leaks thus d 
es can cross without danger of ay be necessary lustrated 
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surfoce for Catalytic Regenerator lining 


A. P. GREEN 


KAST-SET KS-4 being applied by means of a cement gun. Note steel mesh 
which anchors KAST-SET KS-4 and provides abrasion-resistont wearing 


Appi. of SK.7 pleted Steel mesh 
attached to studs preparatory to shooting 
KAST.-SET KS.4 


Interior of Cotalytic Regenerator showing the 
completed lining with the KAST SET KS. 4 applied 
over the CASTABIF No 20 SK.7 


K=7 and K§=-4 


Designed and Engineered for “Gun’’ Application 


W 


in the Petroleum Field 


CASTABLE No. 20 SK-7 — a lightweight insulating cast- 
able recommended for a service temperature of 1800 F., 
and KAST-SET KS-4 — a castable refractory with a top 
service temperature of 2750° F. were designed specifically, 
for cement gun application in the Petro-Chemical industry. 
This modern method of applying refractory castables greatly 
reduces labor costs. The A. P. Green Company, a leader in 
the development and manufacture of high quality castable 
refractories for normal pouring application, had the expe- 
rience and engineering know-how necessory in producing 
these modern pneumatically applied castables. 


Continued research, experimentation and improvement have 
resulted in the development of these gun-applicable refrac- 
tory castables which afford the same trouble-free service 
obtained from A. P. Green mix and pour castables. They 
have gained wide acceptance in the petroleum industry and 
ore specified by several large companies in that field. 


Varch, 1950 


For detailed information concerning these castable refractories, write the Engineering Depart- 
ment of the A. P. Green Fire Brick Company — or call your local A. P. Green Distributor 


Mexice, Misséud, A. 


1 Gulf Publishing Company Publication 


The outstanding advantages available through the use of 
SK-7 and KS-4 are: 


Installation time and labor costs are reduced considerably, 
because these materials can be applied quickly. 


2. Construction costs are held to a minimum as no forms are 
necessary. 


3. These castables are adaptable to a variety of installations, 
particularly in places where normal pouring castables cannot 
be used. 


4, The objectionable feature of many gun-applied materials 
(high rebound loss) has been corrected by the special com- 
pounding of these products 

5. Shooting a lining with SK-7 or KS-4 results in a finished installo- 
tion having the balanced characteristics of a poured castable 


These materials were designed for use wherever castable 
refractories are required and in places where the use of 
normal pouring castables is impractical. 
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MANUFACTURERS OF EXPANSION JOINTS EXCLUSIVELY 


Why Zallea Joints Last Longer 


HIGH PRESSURE TOROIDAL TYPE 


‘ 


( . REQUENTLY we are asked why our covered with rust, while the other is as 
Mier e are called upon to design and 
build expansion joints for special appli- Stainless steel expansion joints stand clean as the moment it left the acid bath 


sitions which require extreme pressure up where others have failed. There are Consider this important factor in the 


r temperature service. Re ntly a laree several reasons, but or important factor expansion joints you buy. for a rusted 


‘ facturer had a probl iving involves the pickling and passivating joint—even before installation—is well on 
, process we employ in the rolled Manu- its way to early failure. Call our nearest 
nent and called on us A\fter ireful 
cture of | r 
swnalvsis of operating conditi eas facture of al ir joints. After final heat representative and he will show you 


nt, all scale is removed by pu kling 


ineering staff developed high-pressure similar samples 


i , i in several acid baths, followed by passi- 
inless stecl expansion joints 


se on a 700 Ib. liquid oxvgen service vating. Seale formed during annealing Controlled Manufacture 


re sting at minus 320° F. All mate will rust, and if not removed, will cause Extra care in pickling and passivating 
rials of this special unit, including the orros tt , ° , 
ive attack and pitting of the all stainless steel expansion joints is 
metal itsell 


standard practice with Zallea. Tempera- 


Test Shows Why tures concentrator ol the At ids and 


the length of pickling time are carefully 
The unretouched photographs below les pickling time ar irefull 


. controlled. Finally, after several pickling 
illustrate the unportance of scale removal 
Iw tri wer ut from the same sheet operations, the stainless steel expansion 
{f stain! t Both were annealed joints are passiy ited in nitric acid to 
Surface scal hich resulted from this produce a surface which is in the best 
thanwes and rods, are of stainless steel for operation. was allowed to remain on one condition to resist corrosion. Such care 
dependalale tho ext | 
. pene peration at extremely low | sample while the other was pickled and in controlled manufacture results in the 
nperatu The handling of this unique 
, |} passivated. Both samples were then Zallea Expansion Joint as many know 
hit u reat a i | 
, ' | exposed to the weather for a period ol it—durable, dependable, and mainte- 
| 
Bos . = entration upon | only ten days! Note the result: the nance free. When you want to be sure, 
ration up 
| 
j nanufacture of oduct onl | untreated sample on the left is completely always specify ZALLEA, 


sulted 


une ol ‘ skill and be 


‘ ibles us to offer vou gw 


Ac all (mes, we welcome your 


» complete, practical ttalog on all 
Zallea Expansion Joints. A text book 


sluable reference source. Send 


vour fr copy f day! 


Brorners, 890 Locust Street 


Wilmington 99, Delawat 
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is used to align the tube and the new Up 
for welding. The clamp consists of a 
section of heavy iron with a loop 
welded across the edges near each end 
to form a saddle. A screw clamp through 
the center of each saddle is used to hold 
the tubes in alignment 
Each tube and new 
They are 


angle 


tp is beveled tor 
d in the align- 


welding 


ment clamp heated to the de 
sired welding temperature lacking the 
permits removal 


n several 
clamp 


joint 
ot the 
be run 

After the w ave 
surtace 


final beads can 


been run and 

the tube 
e and the 
Experience 


chipped tor a 
is again place 
tube is weld 


to date has satistactory 


been 


THE HOW OF— 
Steam Tracing tor 


Cold Weather Operations 
Pro ESS plants located in 


winter weather are sub 


atecas 

low-temperature 

special and serous 

Modern plants employ 

automat 


rect to some perat 
ing difficulties 
ing extensive svstems 


process control are especia suscept 


ible The 
ment control appa 
heat 1s cart away » the atmo 
rapidly and 


small mstru 


atus ! res kly 
since 
sphere 
control lines ave 
the materials under 


and rehet 


flow 


water drains 


trouble 
ntly are 


pomts ot Iperat rs an 


tenance met require 
spend ther mit lines, t 
the poss ble detriment of plant 
tron v work is unpleasant, too, and 
that 


upset as to 


time thawing 


opera 
there is an ever present prospect 
the operation will be so 
1 plant shutdown 

subject to cold 
means for combatting 
Heat may be pre 


steam-tracmng of 


tores 

Plants 
adopted various 
ulties 


weather have 


these vided 
at the critical points by 
jacketing Continental Oul Com 
engineers, in planning the new 
Billings, Mont tried 


avoid such difficulties 


steam 
pany 
retimery at have 


to anticipate and 


A complete system of steam tracing has 
been provided as part ol the oriinal 
plant design The illustrations show 
the installation of copper steam tracing 
tubing at a liquid-level control station 
and at a flow-control station Thermal 
insulation will be applied around both 
tube and traced line as a unit. The 
system has two steam headers one tot 
supply and one for steam 
return. This avoids the 
messy appearance that a large number 
f open steam drips would have m cold 

operating 
heat and 


the steam 


and-condensate 


weather and provides an 


economy in the recovery of 


borler-feed-water 


| 

71 
March. 1950--A Gulf Publishing Company Publication 


? | 
\ \ N 
\ 
N 


4 go hand in hand. That's why Platformate, 
* the product of the UOP Platforming process, 
is so important to refiners today. 


It offers a combination of advantages available in no other 
gasoline blending component. For example: 


High road octane. Platformate from even the lowest octane 
naphthas is rated nearly 100 (with the addition of 3 cc. of lead) 


Inberently stable, negligible in sulfur content. 
Pleasant odor. 

More energy per gallon. 

Economy of production. 


That's Platformate ... your way to make a better _ 
gasoline from even the poorest quality gasoline and naphthas. 
Result: Increased gallonage. 


PRODUCT OF THE PLATFORMING PROCESS 


OlL PRODUCTS COMPANY 
General Offices: 310 S. MICHIGAN AVE, CHICAGO, ILLINOIS, U.S.A. 
LABORATORIES, RIVERSIDE, ILUNOIS 


Universal Service Protects Your Refinery 
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FREEDOMS FOUNDATION AWARD — Esso 
Standard Oil Company's public information ad 
vertising campaign has been adjudged by Free 
doms Foundation to be one of 1949's ten best 
tor bringing about a better understanding 
of the American Way of Life.” The campaign, 
carried in selected daily newspapers trom Maine 
to Loursiana, described the employment policies 
and practices which have contributed to Esso's 
record of harmonious lobor relations tor more 
than 30 years 
A medal in recognition of Esso's achievement 
was presented to Stanley C. Hope, Esso Stand 
ard’s president (above right) by Kenneth D 
Wells, executive vice president of Freedoms 
Foundation at a ceremony recently in Washing 
ton, D.C 
Esso's prize-winning compaign was actually 
instituted in 1947 and is being continued this 
yeor. Its advertisements make the point that in 
an industry where competition is particularly 
keen and the capital investment per employe 
is much higher than in almost any other bus: 
ness, the better and more ftaithtul the employe, 
the more efficiently the company con operate 


French Refinery Output 
Shows Increases for 1949 


Economist Sees Better 1950 


Albert | M 
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District Engineer Heads 
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Chemical Engineers 
Review Process Papers 


the recent Houston Regional Meet 
ing of the Amer an Institute of Chen 
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API Considers Initiating 
Secondary Stocks Forecast 
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flexilnhty and 


same time mimumize the fluctuations u 
petroleum supply operations throu The MONTH 
Suc a method obviously requires 
1} 
‘ ite lankage re that rw 
. the American Petroleum Institute as 
the ndividual companies e mdus 
"fie lirector of research. Harper has had six 
ry) requires a suppher to have 
years’ experience with the National lr 
t ght t ar tre juently 
dustrial Conference Board as petroteum 
clyuste 1 the 
economist and business analyst. He 
ate i mit als 1 antic > 
founded the “Petroleum Almanac” and 
eve ents ov the tull season 
te many artictes the Conterence 


Betore joming 


Board Busmess Recs 
the Conference Board 
e Standard and Poors Cor 


e was industrial 


Japan Refining Industry solange 
To Use Imported Crude poration. 


lapan has rest d refining of 
imported crude l, according to Stand 


Planned for The Hague 


osition of science and 


ced the resumption of prelimung 


The present 
technique in the petroleum industry will 
be the focal pomt ot the third world 
Petroleum Congress scheduled to meet 


acquired an tmterest in the plant which 


is to go on stream soon at 4000 barrels : 
a dav. H. M. Davidson, manager of May 28-June 6, 1951 in The Hague 
Stanvac’s manufacturing department in Schevingen rlands. The petroleum 
) k. is t nspect the recently section of the Netherlands Roval Insti 
acilities at Shinuzu and to con tute of Engineers in The Hague has 


accepted an imvitation to organize the 


Hiciais of thre Japanese com 


a Nenry alse ymwns the Waka 


congress, after obtaining the support of 


ma ein mstru dy the Netherlands oil industry The of a 
una refinery, being recon ucte v hie 
s expected t s t operating early i Finsterbusch ganmizing comnuttee was formed with § 
April at the rate of 6000 barrels a day (ys A uy! Schuitemaker as chairman, § 

Japan's post war petroleum require J \. Reukers, treasurer, and J : 
ments have been met largely voth un Stone & Webster Elects Zwartsenberg, secretary : 


d products ich S >| yale 
ted whict as paid National committees are bemg formed 


th US funds. Avthorizanon was Three Executives to Board 


sever onths vert 
“ae everal mont ax permitting Stone & Webster Engineering Corps screen reports from their country. These 
the processit vad il ration has elected to its board T. Cort reports to submitter eithe Frenet 
landt Williams of Boston, and Lock or English, or both, will be finally for 
bore 1 capital now ts permitted t« to nizi 
ef wood J. Towne and Karl Finsterbuscl wa le rganizing committee 
4 New York All are vice presidents the Netherlands. The ten master sec 
‘ Arne companies im the auto Williams is in « of constructiot tions of the congress include oil processes 9 
ve, ster oil, elect ical ae and operations; Towne is construction mat involving chemical conversions; produc 
ther tdustria mes have entered imt« thon hemi ] rom p 
SCAP and lapanes« overnment ager and executive director of construc of crm ! petroleum, thet 
mr prot ies ne trons 
tion projects in the U. S. and Canada proper tie a Appiications, measure 
Finsterbusch is responsible for the or ment and control, testing, chemical 
n that t iscl | r tl , 
The § ; ganization’s process engineering work. 4nalysis; utilization of oil products; ge- J 
firs Dos Nar shipment of Will R geopl ysics, geochemistry; drolling 
ed crude bought bv the Armed Was Vice and oil production; physical techn 
Services Petroleum Purchasin Agency president 
! gen comstruction of equipment, materials 
reache Japan from California last Ryan joined the organization im 1929 rrosion; transport, storage, distribu- J 
nth, enabling tl approved refimertes as a mechanical engineer. He has served tion: and economics, statistics and docu ? 
to start up. Additional supphes of crude as assistant chief mechanical engmeer mentation g 
m tl S. sources coverme the first assistant engineering manager, and en } 
arter of the vear have been contracted gineering manager, as whicl e will con 
Some crude from sterling sources in tinue with headquarters in Boston IRAA Opposes Depletion Cut © 
Bor and Kuwait also is being 
; Saying that it would be poor policy @ 
d 
to tamper re ad 3 
While Standard-Va bas been a Harper Joins API amper with a proved and success- & 
" ‘ ipanes irket since 
at ar is William Harper, petroleum econ Association of Amerneca has opposed re 
s ac nteres oa 
omist, has joined the New York staff vision of the 27.5 percent depletion al 


Trends of Operations and Changes in Stocks 
de stocks are from Mi yr 


Wilham R. Boyd, Ir tormer API (AU figures in thousands of barrels—add 000) 

president is pened a law office f 

cons ne practic nly at Crade Gasoline Gasol and Distillate Residual Fuel 

und gas comy Week Bad 


18,045 110,164 7,335 74,662 61,047 


F. E. Schaff Dies At Home | | 


Frederic Alan Schaff, 65, chairman ot Januar 4,956 5.470 248411 14,363 124,270 7,302 (6,337 57,086 
board mbust engmeerny February 25 5 7 245.566 17,708 133,888 4.200 7.855 45 068 
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ou 
operations at Toa Nenryo Kogyo, Ltd.'s Tee 
Shimizu refinery southwest of Yoko- 
hat Stand \ m has recently 
23 
} 
! 
ret perations 
| 
mana egal depa ts 1949 
tt lated bl t January 29 5,493 255,459 17,531 114,677 747 63,142 8,178 63,333 
matters relate oO pubiic relations, inter February 26 5.401 5.412 261.965 17.621 124.389 7430 54 008 225 50/348 
ndust lationshiy and lewislatpor March 188 5,353 S06 17.417 128,087 6,167 48,721 «305 5s.792 
t thate negotiations tor the sale April 30 5,273 271,255 17,000 124,787 4.681 40.959 60.174 
| May 2s 4,951 5,297 275,190 120,661 5,943 55,971 63,758 
we r gas producing June 25 4044 5322 274.114 18,462 115.715 5,148 43,049 64146 
erties nd for the merger cor 4.731 5.187 271.000 18,058 109.064 6.203 70,767 7,205 67.166 a 
ml ‘ om August 27 4,70 5.215 455 15,180 106,280) 6.401 74,718 7,597 64,504 
solidation of al or gas compan September 24 4433 259, 189 is 152 103,262 6555 #143 
(eto. 5 252.060 16.002 103.415 7.01 WO. 35s 7.754 60.450 
Superheat ‘ be a 
s home, Bronxville, N.Y 


RESILIENT 
SHOULDER STEM SEAL 


Allows jacking of plug 


CAN BE “CRACKED” 
WITHOUT LUBRICANT LOSS 


lubricant will not blow out 


RENEWABLE SEAT 
WITHOUT REPLACEMENT 


Plug con be re-positioned 180° 


lubricant prevents galling 


SEAT OF VALVE 
NEVER EXPOSED 


Line fluid does not contact seot 


“SEALDPORT" 
SURROUNDS PORTS LEAST EFFORT TO OPERATE 
RE-LUBRICATED ADJUSTABLE : 
QUARTER-TURN MOST COMPACT SIZES UNDER PRESSURE UNDER ANY PRESSURE : 
Simple sliding ection Con be set in restricted spoce Ball check valve holds pressure No need to shut Gown line 


A TIGHT 
SHUT-OFF ALWAYS 


lubricent pressure maintains seal 


NOW AUTOMATICALLY LUBRICATED WITH 
Nordstrom Valve Division—ROCKWELL MANUFACTURING CO. 


Bapert — Katee’ Internat 


400 North Lexington Avenue, Pittsburgh 8, Pa. Offices in all principal cities Division. Bee-ire State ituiiding. New Yors | 


| / 
| 

a J 
‘ 
anid tery ont IMPORTANT . 

© 
‘ q 
sa CORROSION AND EROSION REPAIR PARTS VALVE SETTING SS 
; WO BY-PASS WECESSARY EFFECTIVELY RESISTED AVERAGE ', OF 1% IN OPTIONAL DIRECTIC He: 
. Safe with high differentials lubricant pressure protects ports As compared with valve soles Not restricted to one-way i 
| FULL-FLOATING FASTEST CLOSURE 
WO STEM BREAKAGE HYPRESEAL PLUG IM FRACTION OF USUAL 
j 
ee No excessive stress Stem is independent of plug Con be closed slow or a * 

546) 

} { f | F 
: 
ie: 
f CAN BE OPERATED INTERNAL LUBRICANT REPACKABLE HYPERMATIC AUTOMATIC a 
4, WITH ANY DIFFERENTIAL PRESSURE CAN BE GAUGED UNDER ANY PRESSURE LUBRICATION SAVES TIME re 
No wedging force to overcome Gauge con be directly instolled Con be pocked in ony position Self-ecting; selt-feeding 


Nitric Acid Storage Tanks Built of 
STAINLESS STEEL 


The two structures in the above view are acid feed lowing corrosion-resistant materials: 
surge tanks at the Phillips Chemical Company's @ CLAD STEELS-—-Chrome-nickel or straight 
plant at Etter, Texas. They store nitric acid used chrome stainless steels, monel or nickel, 


in the manufacture of ammonium nitrate by neu @ LININGS Chrome-nickel or straight chrome 
tralization with ammonia stainless steel, monel. nickel or Everdur. 


These tanks ese made of 10 and 129 guage type 347 SOLID CORROSION. RESISTANT METALS 


stainless steel with carbon steel supporting rings Chrome-nickel or straight chrome stainless 


Stainless steel was used hecause of the corrosive steels, monel, aluminum, nickel or Everdur 


nature of the 60 per cent (hy weight) nitrie acid Write our nearest office for an estimate when you 
on ordinary steel. They are a typical example of need process equipment made of corrosion-resistant 
the type of equipment we fabricate from the fol materials 


l rade name for products huilt hy 


CHICAGO BRIDGE & IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


Atlante } 2146 Healey Buriding Detroit 26 1520 Lafvette Building Philadelphia 3 1608—1700 Wolnut Street Building 
Birmingham | 1548 North Fiftieth Street Havono 402 Abreu Building Salt Lake City 4 531 West 17th South Street 
Boston 10 103020! Devonshire Street Housron 2 2126 National Standard Building San Francisco 1! 1251—22 Battery Street Building 
Chicago 4 2463 McCormick Buriding Les Angeles 14 1534 General Petroleum Building Seottie ! 1331 Henry Building 
Cleveland 15 2234 Guildhall Buriding New York 6 3302—165 Broodway Building Tulsa 3 1626 Hunt Building 
REPRESENTATIVES AND LICENSEES 

Ateliers et Chantiers de ta Seine Maritime, Paris France Horton Stee! Works, Limited, Fort Erie, Ontario, Canada 

Compagnie Tecnia Industrie Petrol: Rome italy Motherwell Bridge & Enginecring Compony Limited Motherwell Scotland 

Constructions Metalliiques de Provence Aries-sur-Rhone France Whessoe, Limited Darlington, England 

Chicage Bridge & tron Compony Ltd. Aportade 1348 Caracas Venezuela Comprimo N Amsterdam—O. Netherlands 


. @ 


kk Wance 1 se wh 

t et 

and expl ratior 

segments « leum imdustry,” and 

that “it axiomatic that the mazmnte 
nance of an adequate supply of | 

leum is essential to a healthy economy 


in this nation.” 


Mills McCulloch 


Foster Wheeler Elects 


Mills and McCulloch 
Vice Admiral Farle W. Mills, United 


States Navy (retired) last month 

elected president of Foster Wheeler Cor 

d David McCulloch, formerly 
rd was elected 


was 


poration al 
Vice cl tite 
chairman art aniord Brown, tor 
merly cl board and presi- 
dent, died sudden on February 18, 
while on a voyage to South America 
Wartime deputy chief of the Bureau 
of Ships, and chief of that bureau in 
1946 Admiral Mills joined Foster 
Wheeler 1949 as executive vice presi 
dent and a director. He wears the Navy 
Distingu d Service Medal 1948 
he was presen the David W 
Medal in 1948 | the Society ot 
Architects Marine 
‘Notable 


gineering.’ 


airman 


rmngineer 


Was 
\caden 
gree ¢ 


neer 
1024 


New Edmonton Refinery 


Britis \y rican Ohi Company 


Varch, 1950—A Gulf 


Sunray and Barnsdall 
Plan Merger Shortly 


Four members of Barnsdall Oil Com 
pany’s board have resigned and are re 
placed by ¢ H. Wright, president, Sun 
ray Oil Corporation; Edward Howell, 
vice president and general counsel; | 
W. Bennett, treasurer; and Glenn J 
Smith, director of Sunray This move 
is in connection with plans for merging 
Barnsdall into Sunray 

General offices would be in the top 
floors of the new Fifth & Boston Cor 
poration building, I National now 
being completed in 


Heads LPG Promotion 

Lee A. Brand, vice 
pire Stove Company, Belleville, IIL, has 
chairman of the National 
Committee for LP-gas promotion suc 
Tohn C. Pankow, direc 
Detroit-Michigan Stove 


president of Em 
been named 


ceeding the late 


tor of sales for 


The MONTH... 


Company, who died November 30. Pierre 
Vinet, director of sales promotion for 
the George D Roper Corporation, Rock 
ford, IIL, was appointed chairman of the 
committee’s traming subcommittee, a 
post formerly held by Brand 

rhe committee has supervision 
the national promotional program now 
launched by the liquehed petro 
leum gas industry. Liquefied Petroleum 
Association, Natural Gasoline As 
sociation of America and Gas Appliance 
Manufacturers Association are co-spon 
soring the project 


Britain Replaces Fuel Oil 


Growing use by British 
engineers of domestically produced coal 
tar derivative oils industrially as alterna 


over 


heing 


combustion 


THE OIL MAN'S CALENDAR 


National Flectrical Manufacturers 
Association, Chicago, Edgewater 
Beach Hotel. 

Western Petroleum Refiners Associa- 
tion, 38th Annual Meeting, 

San Antonio, Plaza Hotel. 


Society of Automotive Engineers, 
Aeronautic and Air Trans t, 
New York, Hotel New Yorker. 

National Association of Corrosion 
Engineers, Annual Conference and 
Exhibit, St. Louis, Jefferson Hotel. 


Illinois Institute of Technology, 
Midwest Power Conference, 
Chicago, Sherman Hotel 

American Soctety of Mechanical 
Engineers, Washington, D.C., 
Hote! Statler 

Southwestern Gas Measurement, 
Short Course, Norman, Okla., 
University of Oklahoma. 

National Petroleum Association, 
Cleveland, Ohio, Hotel Cleveland. 

Industrial Accident Prevention 
Association, Toronto, Canada, 
Royal York Hotel 

Natural Gasoline Assoctation of 
America, Annual Convention, 
Port Worth, Texas, Texas Hotel. 

American Soctety of Mechanical 
Engineers, Process Industries. 
Pittsburgh, William Penn Hotel. 

American Petroleum Institute. 
Division of Refining, Mid-Year 
Meeting, Cleveland, Ohio, Hotel 
Cleveland 

Independent Petroleum Association of 
America, Twenty-first Mid-\ ear 
Meeting, Los Angeles, Biltmore 
Hotel 

American Gas Association, Natural 
Gas Department, Spring Meeting. 
Tulsa, The Mayo Hotel 

Liquefied Petroleum Gas Association, 
Annual Convention and Trade 
Show, Chicago, Palmer House 

OU Industry Information Committee, 
Chicago. 

National Fire Protection Association 
American Gas Association 
Exhibit, Atlantic City, N. J 
Haddon Hall 

Texas College of Arts and Industries, 
Fifth Annual Short Course in 
Gas Technology, Kingeville, Texas. 


Society of Automotive Engineers, 
Summer Meeting, French Lick, 
Ind., French Lick Spring Hotel 

American Institute of Electrical 

naineers, Summer and Pacific 
General Meeting, Pasadena, 
Calif., Huntington Hotel 

American Society of Mechanical 
Engineers, Oil and Gas Power 
Division, Baltimore, Md., Lord 
Baltimore Hotel. 


Publishing Company Publication 


1950 
12-16 American Soctety of Mechanical 
Engineers, 4th National Materials 
Handling and Exhibit. Chicago, 
International Am itheater. 
Pennsylvania Grade Crude Oil 
Assoctation, Annual Meeting, 
Pittsburgh. Hotel William Penn. 
Petroleum Equipment 
Association, White Sulphur 
Springs, W. Va.. The Greenbrier 
American Soctety for Testing 
Materials, 5ird Annual Meeting, 
9th Exhibit of Testing Apparatus 
and Related Equipment, Atlantic 
City, N.J., Chalfonte-Haddon Hall 


Institute of Petroleum, Second Oil 
Shale and Cannel Coal Conference, 
Glasgow, Scot. 


Society of Automotive Engineers, 
West Coast Meeting, Los Angeles, 
Biltmore Hotel 


American Chemical Society, 6 bh 
National Chemical Exposition by 
Chicago Section, Chicago, 
Chicago Coliseum 

American Soctety of Mechanical 
Engineers, Industrial Instruments 
and Regulators Conference wit 
the Instrument Society of 
America, Buffalo, Y., 
Municipal Auditorium 

National Petroleum Association, 
Atlantic City, N.J., Hotel 
Traymore 

Instrum Society of America, 
National Conference and Exhibit, 
Buffalo, N.Y... Memorial Audi- 
torlum 

American Society of Mechanical 

ngineers. Petroleum Mechanical 
Engineering Division, New Orleans, 
The Roosevelt. 


American Gas Association, Annual 
Convention, Atlantic City, N.J. 

National Safety Congress, National 
Safety Council Exposition, 
Chicago 


Society of Automotive Engineers, 
Diesel Engine Meeting, Chicago, 
Hotel Knickerbocker 

of Automotive 
Fuels and Lubricants Meeting. 
Tulsa, Okla., The Mayo 

Oi Industry Information Committee, 
Los Angeles. Biltmore Hotel. 

American Petroleum Institute, 30th 
Annual Meeting, Los Angeles, 
Kiltmore Hotel and Ambassador 
Hotel 

National Electrical Manufacturers 
Association, Atlantic City, N. J.. 
Chalfonte-Haddon Hall 


American Institute of Chemical 
Engineers, Annual Meeting, 
Columbus, Ohio 
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Mills was born in Little Rock - 9 dace 
sduate from the S. Naval 
| in 1917, and received his de 
master science in naval e1 24-26 11-15 
ng from Columbia University in 
He was awarded the honorary de 
of doctor f engineering by the 
MeCullocl ined Power Specialty MAY 
Company a predecessor ot | ster 18-22 
i Wheeler Cory ition In 1927 
when the present corporation was formed Pe 
he as made secretary and assumed the 7-9 25-27 
ities ex five vice president n 
19035 positior hich he eld until 
10449 when he was made vice chairmat t-9 ‘< 
ot the board 
2-6 
8-11 
| 16-20 
has awa and col NOV. foe 
struction contract to Canadian Kellogg 15-18 2-3 et. 
Company, for all processing equiy 
ment at a proposed plant u 9-10 
Alberta. Tl ne refinery, whi vill 20-41 
innual capacity of two millior 
| distillation and thermal cracking unit JUNE 13-16 ag 
t ar a complete emical treating 
plant 12-16 13-17 vee 
The ne efine cess 
complet me efiner Britis 12-16 DEC 
ipl nery 
sey of 6 § enillic 
erties wit a total capacity of 65 1 
barrels ca erating vestern =e 
Canadian crude 
. 
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Koppers Establishes Unit 
To Handle Foreign Sales 
k 
‘ 
Chemists Review Progress 
\ Half Cent i 
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Oil Monopoly Probe by FTC 
Proposed in Congress 
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Socony-Vacuum Record 


\ ¢ 


for having attamed at least one million 
accident 

The refineries which received certih 
cates for completion of more than one 
illion accident-free hours durmg 1949, 
together } tal number ot hours 
\ ked witl t accidents, a ast St 
I 1,635,041 hours Vernor 
Calif., 1,723,737 } rs; Paulsb N. J 
? 110,534 urs; A sta, Kan., 2,348,678 

urs rast C! i Ind 1,117,72 
hou Fast Rive On at s, Brook 
N. 1,514,517 Olean, N.Y 


1,069,435 hours 


Chicago Men To Dedicate 
New Petroleum Exhibit 


Phe m pe im industry exhibit 

! e and industry 
all ledicated 

‘ at 

sent business and civi 

ad i executives 
ed 1 ( g Onl Men's 


1) Robert EF. Wils chairman of 
Sta lar Company 
Indiana k; Ra Warne 
| iP Oil Con 
ke pre and 
Ma R i he 
| exhibit has bee installed 
lead i pyving 
i i t space he 
t t features of the 
ence ! s ry, methods 
eX ration n anulac 
i listril ut Ist 


Plastics Consumption 
Sets Record in 1949 


Potal umpton Nastics wn 


ited States for 1949 ot 


| is in the Ur 
nea 12 f n pounds was a rise of 
IS percet ve 948 and more than 50 
peree er 19460 vit styrene ind 
nyl as the tw leading 
plas we t Modern 

As a consequence, producers of bot! 
hese my ls are planning for a 15 
‘ cast production this 
agazine stated. Detailed 
il , a 42 percent increase 
the production of thermoplastic mold 
gg mate als over 1948 and a 29 percent 
ermosetting compounds im 


the same interval 


McCarthy Plant Part Down 


For the third time, The MeCarthy 
( real Con anv’s plant at Winn 
lexas is bee ut down, mm order 
at addit il engineering \ k may 


he started to put it mn proper condition 


The plant hie produced mamly met 
‘ lor met alcohol, has never reached 
ll capacit perations, The t va 

e plants ther ire still operation 


Salmon Opens Offices 


] sep! H Salmon, until recently as 
sistant t president and economik 
‘ npany, has opened 

Ss as nagement consultant at 201 
ba Street, N York. He will 
as, chemical and 
‘ ! as ¢ ged 
( 1 al 7 
ea all b 4 es 
He s ssively 

‘ i t eng er 


pment builder say that the if 
j 
and i 
Oil-to-Coal Equipment 
! ¢ ent ‘ that the IRAA is pposed to anv gov ‘ 
Mine W ‘ t ‘ ‘ k t 
sand 
bee sith the company 34 vears i 
esianed but w t ‘ t plants a 
ne ipacit He is vere thre tenent ertificates 
lustry ears pa ring 1049 


ANACONDA Arsenical Admiralty Tubes 
being installed in tube bundle at 
Lemont, Illinois plant of Globe Oil & 
Refining Co. Fortified against 
dezincification by the arsenic content, 
tubes of this ANACONDA Alloy are 
being used with good results in many 
tvpes of petroleum refining and 


other process equipment 


What technical service 
can Anaconda give you 
on Heat Exchangers? 


EVERY LARGE USER and manufacturer of heat exchangers builds 
up wide experience with tube and tube sheet materials 

But The American Brass Cc ympany serves many such users 

and manufacturers, shares with each their toughest problems, 
makes this wider experience available to all. 


Special laboratory facilities are maintained for this work 

Detailed records of problesns, conditions, findings are 
accumulated. These data, plus the results of continuovs laboratory 
and field tests, are used to solve new problems. 


These facilities can help produce the answers to your questions 
suggest materials that will give your heat exchangers more 
dependability, longer life, more value under specific conditions 


We hope you will work with us—let us work with you, Write for 
Publication B-2, “ANACONDA Tubes and Plates for Condensers 
and Heat Exchangers.” Please address The American Brass 
Company, Waterbury 20, Connecticut. In Canada: 

Anaconda American Brass Ltd., New Toronto, Ont. 


For efficient heat transfe ANACONDA 


HEAT EXCHANGER TUBES 


Varch, 1950 1 Gulf Publishing Company Publication 
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ent manager trans! tation and 
supphes department ha ul i the 
im” range plat mittee, chair 
man the economn committee and 
assistant ¢ the president 1 « 
nor ad He as be 
ear i i ‘ par exe 
tive ttee 
the ul ! the war 
serve as ( f the Pe 
Price S t IPA 
trol Late " t Wa gt 
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Standard (indiana) Wins 

Half of API Safety Awards 
Nearly half of the og 
1949 went te 


(Indiana) with 


awarded in the refining 
oil industry by the API 
Standard Oil Compar 
id of the awards gomge to the 
Whiting, employes. Sugar Creek 
ind Wood Rivet Ill, refinery 
employes each won five 
bach certificate recognizes success in 
preventing accidents in a different branch 


of operations or location for one million 


or more man hours of work without 
los tim or disabling myury Phe re 
search department at Whiting won such 
in award tor havu the most hours, 


four mulhon, without disabling mjury 


Pan American Refining Corporation 


ced that its previous policy 


will be continued during the academic 
year 1950-1951. The fellowships, already 
accepted by the various institutions, are 


to be iv genera! fields of chemistry 


chemical engineering. Individuals 


ted should be within one year of 
leting work on their doctorate cde 


grees 


Scholarships Are Renewed 


Renewal of its program of 36 scholar 
ships for the 1950-51 academic vear at 
nine public universities has been an- 
nounced by Standard Oil Company of 
California. Four undergraduate awards, 
SH) each, are to be at the 
Alaska, Arizona, Cali 
iornia (two at Berkeley and two at Los 
Angeles), Hawan, Idaho, Nevada, Ore 
gon, Utah and Washington 


Charles Hadley Dead 


Charles W. Hadley, who was chair 
man of the producing and manufactur 
ing committee, Socony-Vacuum Oj 
Company, Inc., when he retired im 1935 


after 45 years ith the company, was 
killed in an automobile accident near 
Pecos Canyon, Texas, March 2. He lived 


at 16 Maple Hill Drive Larchmont 
N. Y. His son, Walter C. Hadley of 
Port Washington, N. ¥ is with the 
technical service department, Socony 
Vacuum Laboratories, Brooklyn 


Bechtel Opens Tulsa Office 


Bechtel Corporation, engineering and 
comstruction orgamvzation of San bran 


cise announces the opening of offices 

he Philtower Building, Tulsa, with 
George Gibson, formerly New York rep 
t Offices also are 


mamntamed im Angeles and New 


RAILROAD BEARING LUBRICANT TESTER—A new machine for testing railroad car journal-box 
bearing lubricants has been developed by the Beacon, N.Y. laboratories of the The Texas Company 


Weighing seven tons, the new tester simulates actual operoting conditions tor railway car bearing: 
and will handle loads up to 50,000 pounds. The tester permits studies of bearing lubrication under 
shock loading conditions which were previously impossible in the laboratory and is designed to 
handle both plain and roller bearings. It is anticipated thot studies on this machine will point the 
way to new operating economies, comfort and speed 

The apporatus simulates car speeds up to more than 100 miles per hour It duplicates the steady 
cor loads and shock loads, both vertical and thrust, encountered in actual railroad operations 
it is possible to apply a combined vertical load of 50.000 pounds and an axial load of 15,000 
pounds on each of two test journal bearings, one located on each end of the machine Instruments 


measure bearing friction 


load, temperotures and speed 


Stacey Gas Construction 
Names Engineer President 


Eric Flaschar succeeds William FE 
Gruening as president of The Stacey 
Brothers Gas Construction Company, 
Cincinnati. Born in 
Austria, he com 
pleted his education 


in Austrian and Ger 


man universities be 


fore coming to. the 
United States after 
World War 1 


laschar has been 


general manager of 


the Stacey Dresser 


Engineering Division 
otf Stacey brothers 


chiet design engineer 
with Standard 


Company of Calitor Flaschar 
nia and employed im 
refinery construction in the United States 
and Middle East. Flaschar also served 
as executive vice president of Hydro 
carbon Research, Inc. after completing 
a construction program for the Defense 
Plant Corporation in 1943 
Arthur | Harvey who 
company in 1938, is succeeded as vice 
president by Herbert C. Brinkman, witl 
the company since 1926 and chiet « 
the past 10 years 


joined the 


gineer to 


AP! Asks for Relief 
On Lube Excise Tax 


The API in urging Congress to grant 


oil industry relief from 6 cents per gal 


lon excise tax on lul ad 
that the tax, amountin ne cases 
to OF) percent, ts borne, the pu 

the users 


chasers of luxury goods, 
tial industrial commodity. The 


an essen 
institute beliewes the tax falls dispro 
nally on a small seument the 


madustry 
There are many small refiners 


ticularly im western Pennsyly 
the Mid-¢ tinent which deper 
entirely nm the sale lubre 
for their meome accordn 


O'Hara of APL. “They must 1 


kt t are ne t 1 


thnu it ter wit! 


Broad Experience Plan 
Brings About Esso Changes 


In keeping with Esso Standars 


Company's pr 


perience am 


and department 


the mat 
hed p 
supervisor 

have been asst 
Clark super 


Dr. D. F. Edwards, superintende 

ene i! " « ent t s ‘ 
tendent t ar lubricat 
epart 1) M. ¢ Fuqua 1 
ca ( il il il t 

t al i ly 

(the ansters im le M. Gross, 
cost analysis t ussistant head vield 
ancl « t; D | A | H ‘ assist 
ant ead i lives t cad 
} 


ar 
com] 
a9 
dy 
Grants Are Renewed 
granting graduate study ftellowships \ k 
ane 
companies ich sell a wide range ot i 
products.” 
~ heads and to improve 
> q at I R I 
- q shippins l « servation, t issist 
Cogan, head of process engineerme, to 
Petroleum | ner 29, ; 


| 


products lab, 
technica 


chemical 
petroleum 
of refining and crack 


head, 
head, 


assistant 
to section 
service, in charge 
ing; Fred Kring Jr., from assistant proc 
ess superintendent to superintendent of 
refining and oil movement A. 
Matthies, section head, petroleum tech 
nical service, in charge of paraffine and 


lube oils, to foreman, light ends and 
polymer 
W. G. McAndrew, superintendent of 


paraffine and lube, to mtendent of 
package and shipping and oil conserva 
t 


main 


supe 


ion; E. G assistant head, 
and construction im 
crafts, to assistant head of refinery 
ice: C. G. Morrison, from assistant head 
of the maintenance and construction de- 
partment, in charge of field coordination, 
to assistant pre superintendent; C 


charge ot 
serv- 


cess 


DD. Singer, foreman, light ends and 
polymer, to section head, petroleum 
technical service, in charge of paraftine 


and lube oils; P. G. Slachman, coordina 
to head of cost analysts; 


tor of contracts 
Dr. C. T. Steele, section head, petroleum 
technical service, in charge of refining 
and cracking, to assistant head of the 
chemical products lab 

G. A. Stein Jr, cat cracking foreman, 
to assistant head of maintenance and 
construction, in charge of field opera 
tions; D. O. Swan, head of petroleum 


general foreman of 


service, to 
R. Wilkinson, assistant 


technical 


cat cracking; | 

manager of employe relations, to assist 
of maintenance and construc 
irae of crafts; Dr J. E Wood, 


rreman, alcohol plants, to co 
acts; J. tI Wricht, 


to head of process 


ot contr 


ost analy 


engineering 


Blaw-Knox Appoints 

division of 
appointed W 
recently or 
chemicals 


Chemical plants 
Knox Company has 
Alberts as manager 


mized synthetic fuels and 


department, and Donald Beery as senior 
engineer. The department will provide 
technical and construction services tor 
the buildin f facilities for the manufa 


fuels 
based 


emicals and 
with work 
Fischer-Tropsch 
syntheses of al 
lane, etc 

al educa 
the Karlsruhe 
v. Ia the 
a consulting en 
ot Mines experi 
at Bruceton, Pa. He joined 
Blaw-Knox a vear ago 

» Blaw-Knox late in 


1948 atter 10 ve technical experience 
in chemical processing. He is an alum 
nus (chemical engineering) of Newark 
Colles f Engineering and received a 
master’s degree from Stevens Institute 
t Technology 


Rensselaer Polytech Course 


Institute's 


Rensselaer Polytechnic 
newly orgamized Department of fuel 
esources, beginning in September, will 
tler courses f mstruction and research 

candidates graduates and ndet 
degrees. Subject matter covered 
e rses includes the occur 
ence ! t ind re very tuels 

ali types, petroleum and gas, coal 
ul shale and fissionable materials. Gen 
eral studies in fuels will be embodied 
courses of ! ctrination Techr cal 
electives from the curriculum are avail 
able to students 


Varch, 1950 


Nopper Promoted by Sun 

Nopper, chief electrical 
14 vears, has been 
enemeer tor Sun 


Edw ard ] 
engimeer tor 
named 


past 
it 


assi 


Company's man 
ufacturing depart 
ment. He joined Sus 
quchanna Pipe Line 
Company, a Sun Oil 
affiliate, as engineer 


at the Chambersburg, 


Pa., station in 1932, 
and has since served 
as chief engineer at 
the Conestoga sta 


tion, Lancaster, Pa., 
and Sun manufactur 
ng department as an 


electrical engineer 


Nopper 
nic Institute and the Bliss Electrical 
School, Tacoma Park, Md. Nopner is 


co-imventor of patented electrical svs 


tems and controls for the motor-operated 
valves in Houdry fixed bed catalytic 

acking units and also devised the 
brain” of these units, a 900 point cycle 
timer 


French Foster Wheeler Firm 
To Handle European Work 


Foster Wheeler Corporation, New 
York, has organized a French subsid 
iary, Societe ster Wheeler Francaise, 


for handling European construction ac 
tivities, rding to H. S. Brown, chair 
man of the parent corporation. The 
French company will maintain offices at 
6, Rond Point des Champs Elysees it 


acc 


Paris with R. M. Serre as director of 
sales work in Europe 

Societe Foster Wheeler Francaise will 
receive the basic engineering from the 
parent corporation but will be organized 
to handle the detailed engineering and 
construction of the plants with French 
personnel 

Brown pointed out that the French 
company will provide facilities for Eu 


available 
latest «le 
American 


ropean manufacture and make 
to the European operator the 
velopments and refinements in 
design.” 


Stanolind Employes Sent 
To Brownsville Plant 


Onl 
new 


(sas 
lind 


Texas, ts 


and 
Stan 


Stanolind 
» the 


Transfer of 
Company employes t 
chemical plant at Brownsville, 
announced as follow 

John G. Munson 
neer during the « 
Brownsville chen 


field project engi 
onstruction of the 
named as 


ical plant 


sistant plant superintendent; George 
Ayton, formerly technical group leader 
m the synthesis pilot plant Tulsa re 
search laboratory, to supervise the chem 
ical operations section at , vnsville; 
loe Weaver, Ir. a semior chemical en 
gineer, Tulsa research ratory, t 
chemical plant 1 ess supervisor; Lloyd 
Christensen to supervise chemical plant 
laboratory perations George Merrick 
mdustrial relations central division, t 
be mdustrial relations supervisor at 
plant; Raymond S. Tolson to be plant 
protection supervisor and Max Meek 
semor accountant Pulsa, t head plant 


accounting section 


Safety Record by Phillips 


Phillips Petroleum ( 


plant, near 


Plains 
exas 


ompany 


Butadiene Borger 


1 Gulf Publishing Company Publication 


The MONTH... 


all im 
man 
due t 
1948 
record 
top of 


reserve 


achneved a new safety record for 
stallations of 3 million consecutive 
hours worked without time lost 
injuries. Beginning February 26, 
and completed January, 27, the 
places the Plains plant at the 
all safety ratings in the rubber 
plants and at or near the top of all plants 
connected with petroleum manufacture 


officials sai! 


Names in the News 


R. C. Stoner, because of illness, has 
retired from Standard Oul Company of 
and 
more than 36 years of service 


California as vice president direc 


tor, after 


Lloyd G. Alexander, formerly re 
assistant professor in the engi 
experiment station of the 
University of Illinois, has been ap 
pointed assistant professor of chemical 
engmeering at the University of Okla 
homa, where he will continue study of 
the commercial production of derivatives 
of the lower paraffins begun in 1944 at 
Purdue University with an investigation 
of the vapor-phase nitration reaction 


search 
neerme 


T. G. Stevenin, recently chemical 
engineer at the government's northern 
regional research laboratory at Peoria, 
Ill, has been named plant technologist, 
and J. W. Beam, formerly instrument 
engineer with Universal Oil Products 
appointed supervisor of the 
department in Deep Rock 
created super 


Company 

mstrument 
On) Corporation’s newly 
visory 


posts 


J. Bennett Hill, director of the chemi 
cal and engineering division of Sun On 
Company's research and development 
department, recently was appointed 
chairman of the subcommittee on air 
craft fuels of the National Advisory 
Committee for Aeronautics 


C. Richard Coslow, assistant industrial 
relations advisor in the foreign trade de 
Vacuum Onl Company 
Inc., is being transferred March 15 to 
assistant general manager of the com 
‘’s operations in Austria. He will 
manager December 1 
Rudinger. Cos 
Vacuum in 
assistant in 


New York 


partment, Socony 


pany’'s 
me general 
retirement of H. P 
started with Socony 
1946, as a staff 
department, 


bec« 
with 
low 
February, 
the training 
City division 


Paul J. Harrington has been named 
chief engineer in the 
Engineering Department, Standard Oil 
Development Company, central research 
affiliate of Standard Oil Company (New 
Jersey). He Myers who 
has been elected a director of Anglo 
American Oil Company, Limited, a Jer 
sey Standard affiliate 


assistant sso 


succeeds 


In recognition of 50 service 
with Standard Oil Company, (Indiana) 
Edward C. Dobbertin this month re 
a gold watch from the board of 
general office of the 
company in Chicago. Dobbertin, a water 
| and loader m the filtering oils 


iwer 
department at the Whiting refinery 


vears oft 


lirectors at the 


has 


retires 


| 


a 
q 
4 
at 

Bie 

} i 

4 
genera 
ordinat 

| 
| 
| 
be 

ee 

= 

183 


ORBIT 
VALVES 


285 ORBIT FORGED STEEL FLOWLINE 
VALVES went into this huge Carload- 
ing Rack at the new Seeligson Plant, 
Jim Wells County, Texas near Premont, 
jointly owned by a group of Seeligson 
Field Operators, Magnolia Petroleum 
Company being the Plant Operator. 


VALVES at this installation are 
handling Propane, Butane and 
Isebutane. 


Maximum Safety — Longer Service 


The ORBIT FORGED STEEL FLOWLINE VALVE is a valve built to do the job. The Body, Bonnet and Seating 
progressive approach to the solution of Valve problems of Core are made of Drop Forged Steel. Drop Forged Steel 
Plant men everywhere. ORBIT VALVES are giving out is of a known strength, dense and homogeneous and will 
standing service in Gasoline Plants over the country and not leak volatile Vapors The Bonnet is welded to the Body 
will reduce maintenance costs that are being daily multi to make an integral pressure vessel. 
wives ane ORBIT FORGED STEEL FLOWLINE VALVES can be 


ORBIT’s Friction Free seating principle gives a positive 
shutoff, The Stem is Plastic Packed which is permanent 


furnished with Carbon Steel Trim (Oi] Country Rated) 


with a maximum working temperature of 250° Fahr. or 


and eflective 
When vou buy ORBIT FORGED STEEL VALVES for with Stainless Steel Trim for corrosive services and inter- 
mediate temperatures up to a maximum of 375° Fahr 


your new plant construction modernization programs oF 
for replacements you are buying a modern streamlined Flanged End or Screw End. Sizes 1”, 2”, 214”, 3” and 4”. 


Your Supply Store Carries Orbit Valves 


ORBIT VALVE COMPANY 


Box 699 e Tulsa, Oklahoma 


The Great Western Company, Casper, Wyo. BRANCHES Houston, Texas—407 Velasco. 
Serving the Rocky M in and C di : Serving the Gulf Coast Area. 


Oil Fields. 
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SCIENCE and 
TECHNOLOGY Abstracts 


Prepared by 


DR. E. H. LESLIE and DR. H. B. COATS 
The Leslie Laboratories 
Traver Road, Ann Arbor, Mich 


Manufacture: Processes 
and Plant 


High Temperature Distillation. |. | 
Ind. ing Chem, 42 (1950), py 


Phe paper is one included im the fifth 
nit Operations Review of In 
and Engines ne ( hemustry 
r States that the yeat 1949 ap 
pears to have been one im which prog 
ess was icentrated on the accumula 
! f the basic data necessary tor the 
t ation of the calculation techmaques 
pre isl) leveloped Theory has out 
stripped the data th the result that 
pertormance of precise calculations was 
frequently based on estimated data. The 
subjects reviewed include basic data, u 


lustrial distillations, distillation theory 


listillation calculations, packed columns 
laborat listillations, azeotropic and 
extractive dis atwor and special pro« 


Bibliog aphy of 138 references 


Algebraic Calculations of Distillation 
Columns. |. Atprr ano HANSON 
Chen Ena I's re 46 (1950) pp 


u ca i eneral, be divided into twe 
ns first hat pr ceed 
to plate t ugh the unm 
t « that ite entire sex 


roms at e-to-piate procedures are 
tedious, gr ds are rapid. On the 
ther hand, plate-to-plate methods are ex 
act, whereas group methods are only ap 
prox ate The thors deal with the 
method of Underwood, which relates the 
number f plates in a secti to the con 
centrations of the rious mponents at 
the ends of the secty The authors, by 
rearrangement f the basic equations t 
dlow use of deter ts, have found 

fairly rapid solut for Iticomponent 


SUCCESSIVE 


exact as desired 


ule as 

nv multx mponent sys 

sumptions of constant 

: | nstant flows can 
he 


Efficiency of Packed Fractionating 
Columns. Effect of Vacuum Operation. 
Rornert T. Srruck ano Cortiss Kin 
wey. Ind. Eng. Chem, 42 (1950) pp. 77-82 

It was formerly considered that the 
efficiency of a fractionating column would 
be lower at lower pressures hecause of the 
lower ratio of liquid t 
validity of this assumption 


vapor volumes 


Varch, 1950 


recent work 
reported the 
effect of 
is slight 


mtil the 


was not checked 
tl 


of Fenske and iers, who 
general conclusion that the 
column etficiency 
the effect of 
efficiency of 


pressure on 
The authors 
diminished pressure on the 
a packed fractionating column 0.75-inch 
in diameter, packed with Raschig 


investigated 


rings, 
helices, special Cannon 
packing, and McMahon wire gauze sad 
dles. The column efficiency was found 
to vary but little with pressure, being 
slightly higher at 50 and 100 mm. abso 
lute pressure than at 10, 20, or 730 mm 
addition to 
tests on the tour packings, vapor-liquid 
a and 
drop are 


stainless steel 


of mercury. In efficiency 


correlations of 
reported 


equilibrium 
holdup and 
Ribliography of 33 references 


pressure 


A Correlation of Plate Efficiencies in 
Fractionating Columns. G. ©. Wittiams 
Sriccer, ano |. Ho Chen 
46 (1950), pp. 7-16 


lata and observa 


hing ” 
The auth: 
tions on the erations of a bubble cap 
distilling eight 


s present 


ctrheatior olumn wher 


t 
litferent bina systems. representing 
alcohols hvdrocarbons, water alde 


ones and chlorine compounds 


ere ‘ related according to 
the method proposed by O'Connell im 
vhu ve ill effimency is a graphical 


volatility-viscosity 
product. The conclusion was reached 
that the O'Connell correlation 4S Satis 
tactory tor column design Wt normal re 
flux ratios are used and if the operatior 
IS mot ly ne of strippine 
Adiabatic and Non-Adiabatic Rectifi- 
cation. Kuo-Tsunc Yt AND JAMES 
Cour four Inst Petroleum, 35S 
(1949), pp 770-83 
Phe process distillation is classitted 
into two twpes—the adiabatic and the 
non-adiabatn The process of non 
ad rectinicatior is described and 


leveloped from two pomts of view as a 


These abstracts are selected from the 
current literature of science and tech- 
nology, not including trade journals easily 
available. Photostatic copies or original 
articles will be supplied at cost by The 
Leslie Laboratories. Complete or lim- 
ited bibliographies covering special top- 
ics by title, by abstracts, or in complete 
manuscript, also will be prepcred and 
furnished by arrangement with the Labo- 
ratories 


distillation unit 
and as a heat process m thermodynamics 
A method of calculating the number of 
heat-adding and heat-abstracting 
ration and 


process m operations 


tor contmuous and batch ope 
the calculation of the minimum number 
required 1s 
basis of formulating the 


f zones presented I he 


thermodynamic 


minimum work required for the aca 
and non-adiabati rectification 
processes is outlined by applying the 


principles of the second law of thermo 
dynamics 


Toluene Extraction from Petroleum 
with Water. G B. ann ©. A 
Ind Eng Chem, 42 (1950) 
pp. 177-82 

Liquid-liquid equilibrium data on the 
extraction of toluene from a concentrate 
with water at 274° and 302° C. are given 
The t 
pared by 


used was pre 

hvdroformed 
naphtha. This was found to be the best 
toluene. Calculations are pre 
the number of 


luene concentrate 


tractionation of 


irce ofl 


sented sl 


and the dosage required to give toluene 
of OR percent purity. It ts concluded 
that the water extraction process is 


feasible if effected at temperatures of the 
order of 302” ¢ A charging stock con 
less than percent 
ould not be attractive 
stock that has 
hydrogenated prior to extraction, in of 
der to unprove the toluene content, is 
indicated. A high-operating pressure, ap 
nating 1700 psia., 


volume 
The use 
been ce 


toluene w 
charging 


proxi is required 
_Low Temperature Hydrogen Produc- 
tion. N. Iparierr, G. S. Monror, ano 
Fiscuer. Ind Chem, 42 
(1950), pp. 92-4 

The increased use of hydrogen im the 
together with the 


processes 


petroleum imdustry, 


rapid growth of hydrogenation 


in other helds, makes the pr blem of 
low-cost hydrogen production one of 
wreat mnportance The paper le scribes 


A Gulf Publishing Company Publication 
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Science and Technology 


Pipe Cost Estimation. | 


Aging of Cracking Catalysts. Loss of 


42 (1950), pp. 182 


Products: Properites, Utilization and Analysis 


“Knock” Tests Using an Atmosphere 
in Which Nitrogen 


Argon and Carbon Dioxide. |) Down 


The Evaluation of Gassing Tendencies 


satisfactory for evaluating the relative 
vassing tendencies of insulating onls 


The Shell-Ricardo Lubricating-Oil 
Test Engine. 1). Downs. Jour. Inst of 
Petroleum, 35 (1949), pp. 784-90 

In the process of lubricating and cool 
ing an engine the oil is subjected to high 
temperatures in the cylinder and to con 
tamination from the products «le 
composition f the fuel. from 


1 the atmos 
phere, and from the products of wear o 
the engine parts themselves. Deteriora 


tion of an oil in this way results im the 


formiator i carbonaceous deposits and 
lacquer on the piston, and of sludge 
the crankcase The ol may also develop 
acidity and cause corrosion of engine 
parts No laboratory ¢ test has 
yet been devised that factorily 


predict the behavior of an orl m service 


Ideally such tests be conducted 
service condi 


in engines under 


tions, but such pro« would be botl 


lenethy and costly 1s reason ac 
celerated engine tests, are the usual s 
lution of the testing problem. The Shell 
Petroleum Company and Ricardo and 
company cooperated in the design ane 
manufacture of a suitable engine unde 


the guidance of the engine tests o 


cants panel of the Institute of 
leum. This engine and its pertormance 


are described 


Physicochemical Micromethods of 
Test for Petroleum Products. Hakky 
Levin, A. B. Morrison, anp C. Reep 
Inalytical Chem., 22 (1950), pp. 188-91 

The petroleum industry is concerned 
with chemical operations and processes 
and miscellaneous organic and morganic 
materials either as products of tts own 
manufacture or as items of purchase re 
lating to its plant operations. Also the 
customers of the industry use micro 
methods in the control of manufacturing 
operations, and often include specifica 
tions referring to these methods. Micro 
methods are descnbed for determining 
pour point, titer, and vapor pressure 
Each of these methods employs less than 
1 percent of the sample used in conven 
tional macromethods. Data are given 
and comparisons are made between the 
results by micro- and macromethods 


Determination of Sealing Strength of 
Paraffin Wax. ©. A. Funk ann 
Davis, |. FE. Hansow ann |. R. Secesser 
Inalytical Chem, 22 (1950), pp. 179-82 

In the manufacture of waxed heat 
sealing wrappers, as, for example, bread 


rton wrappers, the seal 


rengtl t paraffin wax is impor- 
tant m determining vhether or not the 
finished paper will be satisfactory for its 
intended use. The heat seals are com 
} 
tl wrapped 


package first between heated plates and 


monly made by passing 


then between ¢ led plate $s, and apply 
ing pressure during both heating and 
cooling The method described in the 
article offers a means of evaluating the 
sealing strength to within 5 percent ac 

abor it has no 


iphecate commerc 


vaxing methods, but the test met! 
ith 


writer 


Review of Analytical Chemistry. Thx 
litors Inalytical Chem, 22 (1950), ry 
2.136 


This is the second of a series of re 


view articles designed to make widely 
the latest developments in the 


a 
in active form im the catalyst. For ex 
- ———— —_—— vanadium, and copper were found to be : 
harmful. These metals are present in 4 
the conversion of methane and steam certain petroleums and may be carried a 
into hydrogen, carbon dioxide, and rela to the catalyst where they accumulate a 
tively small arnounts of carbon monoxice Fither clay or synthetic catalyst will be , a 
over variaus catalysts within the range poisoned. More commonly loss of sé aie 
of temperature of 470 t 190 dewrees lectivity occurs because commercial clay am 
The preparation of the catalysts is de catalyst, but not synthetic catalyst. con a i 
scribed and the hydrogen yields and tains ror hich is catalytically 
methane conversions are tabulated. Ac activated through reaction with sulfur . 
tivit tests indicated that nickel-kiesel compounds contained wu the charge 2 
guhr was the most active low tempera- stock. This was confirmed by testing a  _jauaaaaaEasEsNENENNEn ¥ 
ture catalyst prepared The hydrogen clay catalyst fror vhich tron had been iy 
vield, based n the volume i methane selectively removed and determining its a 
charge. was 200 t 40 percent and the stability hile cracking charging stocks 
methane conversion wa 52 to 91 per contammng sulfur compounds. Bibliog 
cent. When the perating pressure was raphy of 17 references 
raised t 50 pounds per square imch 
gage and the steam-methane rat Vas \. Dickson 
pressure but the carbon monoxide te contended, is easier and more accurate 
carbon dioxide rat vas reduced as than conventional methods. Current costs 
much as tenfold, The life of the catalyst need to be kept or nly one size of 
J was found to be «l t at the high pres each kind f pi Ihe method makes 
sure. However, the addition of a pro- use of the so-called “N” system devel 
moter made the lite comparable with oped by the author during the last sev 
that obtamed at atmosphere pressure eral years. It has now been carried —===~_~ 
tarther and includes most kinds of pipe 
Selectivity M Ind. Eng. Chem concerned. The N system is based on fz_ 
the idea of recording, once and for all, 
Catalysts ied cracking unders the relative cost various sizes of the 
changes in use that result not nly om same kind and class of pipe made up t 
loss of activity, but in causing an un into a “string” comprising pipe, fittings a 
favorable listributior t cracked pr ind valves. If one string of pipe taken 
ucts, that is, as among gas, gasoline and as standard costs X dollars, the same *¥ 
coke. The factors that are important in string made of another size of the same , 
catalyst aging are the chemical nature pipe costs Y dollars. then X/¥Y N 
i the wases to which a catalyst is ex The article presents a group of 66 N : 
posed; the time and temperature of factor tabulations. Twenty-one different 5 
’ exposure; the type of catalyst; and cor construction materials are included. For e 
tamination of the catalyst by metals en ) kinds and grades ot pipe, hot insula , 
tramed m the charging stock. The loss tion costs are given, and cold insulation & 
t selectivit s caused by heavy metals costs are given for 11 kinds , 
of hydrocarbons under electric stresses t 
and influences is summarized. and the 
35 (1949) ™ 7 bserve phes mena discussed. | 
1s rh nicated that mental techniques are A con 
itrowen peroxide is a animent venient numerical torm expressing 
knock” rather than it the results of gassing tests is given. The 
tests lescribed ! the present article effects ot the variables, such as working ; 
were made Ie t etermine the voltage random supply-voltage varia 
trom the atr phere bur gz m the er mensions, position of the oil-cas imter 
gine and substituting its place 1) ar face and nature t the gas phase have 
nert ga a mixture f beet ete Under the standard 
namically eq alent to normal air. tt sorption rate of an oil mereases linearly 
plaved by nit thie k ck lve hicl evolution o« 
es t t | t gas-evolving 1, the at 
cot led trom the result t the ri ' ases linearly with temperature over 
that troget t ar the prime the rane 1M ( Independently 
Cause at ‘ It it r beha r under hydrogen, the 
el ation ha effect the tenes s examined all evolve gas under nitr 
t ch tie substitutoot {a When the gas phase is air, the 
effect, howeve i re ne the nitial per t absorption. The gassing 
tiveness of lead im suppressing “knock react appears to be calized at the cial re 2 
l-gas intertace this ts mot situ 
of Insulating Oils: Apparatus, Pro- phenomena are suppressed. The process Po ° i 
cedure, and Effect of Experimental s associated with visible turbulence at 
Variables. ( Hi Beaven, | Cock the interface. The apparatus as described 
nuRN, AND ©. N) THOMPSON wr Inst s not suitable for a fundamental study 
Ne Petroleum Refiner lal 29, Veo 3 


Masoneilan 12,000 Series displace- 
ment-type level controllers provide 
positive, accurate liquid level con- 
trol. They are available in a wide 


choice of standard ranges from 14 


Varch, 1950 


@ Controller mechanisms are available for a wide variety of 
liquid level applications. 


@ Ten Controller mountings are available for all usual vessel 
requirements. 


@ Wide selection of type, material, chamber rating and level 
ranges. 


@ Level Indicator for use in servicing . . . transmitter for re- 
mote indication. 


@ Right or left hand instrument mounting . . . reversible in 
the field. 


@ Control action easily reversed. 


inches to 15 feet. They meet prac- 
tically all requirements for liquid 
level control including interface 
service and remote level indication, 


Write for information. 


Medel 12,600 Tep end Bottom 
Screwed 


Model 12610 Proportional! Reset 
Controller 


MASONEILAN 


12,000 Series Liquid Level Controllers 


are the choice of the Process Industries 


MASON-NEILAN 
REGULATOR CO. 


1182 Adams Street 
BOSTON 24, MASS. 


Sales Offices or Distributors in the Following Cities 
New York + Syracuse + Chicago 
St. Lowis + Philadelphia + Houston 
Pittsburgh + Acianta + Cleveland + Tulsa 
Denver + Cincinnati + Detroit + San Francisco 
Salt Lake City + El Paso + Boise 
Albuquerque + Charlotte, N.C. + Los Angeles 
Mason-Neilan Regulator Co., Led., 
Montreal and Toronto 


A Gulf Publishing Company Publication 
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comprising 260 pages, are available in 
field analysis. The pe . covere ba reprint form at $1.50 per coy from the 
the ar 1949 |} lamental deve American Chemical Societ Reprints of 
ments are wiven in 27 articles. This | this second review Il be available later 
be foll ed by practi application at the same price 
Fundamental Physical and Chemical Data 
Vapor Pressure and Other Thermo- Hydrowet fide has become of in 
dynamic Data for n-Hexadecane and eased | nee petroleum pro 
n-Dodecyleyclohexane Near Room Tem t | processing operations. For 
perature. | PARK Moot th reason it was desirable o deter 
( 17 (1949), pp 115) mine the thermodynam« roperties ot 
Ki P effus method 4s t! d over a tatrl vide range 
ed et t he al pres ‘ 1 te perature and pressure Results are 
{ <a ea le« clohex ‘ nted «¢ ‘ measurements of the 
ane thre era i yy) | etr of hydrowen sulfide 
.2 athens are en to represent the it temperatures m the range 40 to 340 
ata alone sted for his | und f pressures up to 10,000 psia 
enthal free « i The me rements imclude the molal 
ard it it ‘ volun and was phases the 
art ‘ the es] ! be the bubble-point 
it ise it ‘ data secur are 
presente vraphical as well as tabul: 
and Heats of Vaporization of 2-Methyl ssibslit the phases. Previ 
pentane, 3-Methylpentane and 2,3-Di z at s are reviewed and it 
methylbutane. Wappincron, |. ¢ as f it there is reasonable agree 
MAN ( ” 71 he lumetric behavior 
ane ‘ t uray 16 reterences 
uN f the ea f Mine Data on 
rhea ive | | ed et Effect of Temperature on Density and 
and ee rema Refractive Index. SS. Senta 


i | al itives 
2 ketones 
refere 
Infrared Absorption Spectra of the 
Liquid Butenes and 1,3-Butadiene. 


are 
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hquids, chosen to imclude many of the 
most important types of substances en 
countered in industrial adsorption proc- 
method for determining the 
+} 


esses, The 
heat of wetting of e adsorbents 1s de 
scribed. The influence of the activation 
temperature of the adsorbents and of 
their residual water content on the heat 
of wetting was studied. For bauxite, the 
heat of wetting follows the trend of the 
ith change in activation 
Attapulgus clay, the 


Surface area W 
temperature Witl 


residual water content exercises a more 


surtace area 


pronounced effect than 
The area available to the wetting liquid 
one solid, depending 


is variable ! T a 
hape and size of t molecule 


on the s 
doing the wetting ic moment 


of the liquid is not 


mportant tactor 


Liquids of similar molecular structure 


have nearly equal eats of wetting 
especially vit bauxite bibl “raphy 


of 11 references ts given 


Chemical Composition 
and Reaction 


Small-Ring Compounds. III. Synthe- 
sis of Cyclobutanone, Cyclobutanol, 
Cyclobutene and Cyclobutane. Joun LD 
Roserts Cuartes W. Saver Jour 
, 71 (1949), pp, 3925-9 
was prepared m gon d 
by the hydroxylation of methylene 


Im Chem S 
Cyclobutanone 


cyclobutane with pertormic acid and 
cleavage of the resulting glycol with lead 
tetraacetate Cyclobutanone was cor 
verted to cyclobutane by the Wolff 
Kishner reaction, cyclobutanol by reduc 


thon with lithtam aluminum hydride, and 
by reductive 
amination vith methylamine followed 
by methylation ith ildehyvde and 


ands evelobutyldimethylamine 


Slow Oxidation of 2-methylpentane 
5 


( F Cutts. Trans. Faraday 
(1949), pp. 709-14 

Thee tells peroxides and aldehydes 
vere found t be lower in the slow 
xidation f 2-methylpentane than is 
characteristic of the n-paraffins. Small 
quantities of ketones vere formed 


Ketones can be formed from the de 


comp i tertiary peroxides, whic! 
we probably formed in addi 
thor primar secondary con 


nes are stable 


are low 
This licates hat tertiary peroxide 
mat is Ss (oxidative attack at 


ot 2-methylpentane ts ur 
ompared to the attack at 
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Motor Gasoline Survey 


Steadily imereasing octane ratings ot 
tor wasolines since World 
War Il ive resulted im a correspond 
higher « sumption t tetraethy!l 

al, accord to the Burea Mines 
Octane ratings ot regular and premiun 
ce lines b ught by Amer an. me 

rists last summer were from ne te 
tw ponts higher than those t the 

Re rice Hected fr 


Science and Technology a, 
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— pay tos 
Jablmethyibutane ere measured overt marize available data on the effect of tor ‘ ul ()-( yi S-methyl 
the tet erat ‘ 171 erature lonast refractive xanthate on pyrolysis gives 1,3-butadi 
it ‘ the eat Capa that the vkmat em snmilar conditions, O-cyel 
t ‘ lea ase it t ‘ at represents experimental lata pentyl S-met xanthate gives cyclo 
ul it thre t nit ! te rate ve le ranue pentene clobutene, free trom 1,3 
red ut te perat ' erat «. Caleulat ere made b hutachene was prepared by the pyroly 
! 4 t i the ns ; kmat | ‘ and sis ot evclobutvitrimetl ylammonum hy 
t kquations are ‘ i Lore and Gladstone and Dale. The 
A et art \ ir tal u n 
i ‘ nt i itt pariset s presented tor the saturated 
y vith hterature dam on vapor densities 
WON Lacey Mid. Chem, (1950) _ 
pp. 110 
it pre av atlabl 
eat cCapacit ‘ ‘ exam = 
‘ ita at tiny t erat ‘ hit P 
vestipat it barn at capac ‘ Spectra were als eter the CH 
atte tine nm the vay ase compar important as 
‘ | phase spe 4 ave 1 a CH, group 
ta the ent of an analytical met 
' 
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The aut s present values of the heat 
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No other floating roof gives you... 


TRIPLE SEAL 


protection 


TOP SEAL 


Enables use of full tank capacity 
without increasing shell height. Cuts 
out 75% of evaporation losses and 
fire hazard when tank is full. 


SECONDARY SEAL 


(PATENTED) 
FABRIC RING SEAL Stops wind from sucking 
JORER CURTAIN valuable vapors out of slot. Saves 50% 
of the evaporation losses suffered 
PRIMARY SEAL by tanks with a single seal. Standard 
(PATENTED) equipment with Wiggins Floating 
FABRIC CURTARY SEAL Roofs for extra savings. 


PRIMARY SEAL 


Has the much-copied long limber 

shoe originated by John H. Wiggins to 
assure positive, constant contact 

with the tank shell. A unique hanger 
maintains continuous contact regardless 
of any irregularities. Equally 

effective on riveted or welded tanks. 


The improved and never surpassed 


Floating Roofs 


(OUTER PONTOON) 
GENERAL AMERICAN 
TRANSPORTATION CORPORATION 
135 South LaSelle Street, Chicage 90, illineis 
District Offices: Buffalo Cleveiond Dalles 
Houston Los Angeles New Orleans New 
York Pittsburgh St. Louis Son Francisco 


Seattle Tulsa « Washington Expert Dept, 
10 East 49th Street, New York 17, New York 
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All-Metal 


Thermometers 


Wherever you need quick, accurate 
temperature readings—on tanks, 
processing equipment, bearings, 
pipe lines — specify WESTONS right 
down the line. Not only are their 
large, boldly marked dials easy to 
read, but their accurate dependabil- 
ity is assured by WESTON'’S all-metal 
construction. They stay on the line 
longer —cost far less in the end. 
Available in types, stem lengths and 
ranges for most applications. Call 
your jobber or local WESTON repre- 
sentative, or write for Thermometer 
Bulletin. WESTON Electrical In- 
strument Corporation, 655 Freling- 
huysen Avenue, Newark 5, N. J. 


CONTACT-MAKING models 
for alarm or control pur- 
poses. MAX-MIN models to 
indicate highest or lowest 
temperature reached. 


service stations in 17 marketing areas 
i the United States last summer showed 
an average motor method octane rating 
of 76.4 compared with 75.2 in the sum 
mer of 1948, and 75.1 two summers ago 
tor method octane rating 
of premium-price gas lines im the past 
summer was 80.4 compared with 79.5 
1948 and 


described in the 


Mureau report, including research octane 
number, Reid vapor pressure gravity, 
corrosion stillation temperatures, and 
contents f sulfur and gum 

For a copy of Report of Investigations 
4644, “National Motor-Gasoline Survey, 
Summer 1949," by O. C. Blade, Bureau 
hemist. write the Bureau of Mines, 


Publications Distribution Section, 4800 
Forbes Street, Pittsburgh 13 Free 


NACE Papers Listed 


Several papers of special interest to 
refinery and other process people will be 
i e and 

exhibition, National Association ot Cor 
osion Engineers, April 4-7, Jefferson 
Included are the fol 


erem 


orrosio te ed on a New Crude Lis 
tillation Unit at Port Arthur Refinery of Gulf 
(Ml Corporatior D. L. Burns, Gulf Ol Cor 
poratior Port Arthur, Texas 
Desien of Anode Systems for Cathodi Pro 
of Underground and Water Submerged 
Metall Structures E. KR. Shepard and Henry 
J (sraeser off ‘ the hie of negineers 
“rtment of the Army, Washington, D. ¢ 
mium-Nickel Stainless 
orge ¢ Kiefer and 
Ludium Steel 


Modern Hy 


wrosion of Metals in Fluorine and Hydr 
luert Acid af Whitaker, Harshaw (hem 
al Company, Cleveland, 


PR Authors 


TINUED FROM PAGE 


fathom the antics of his 17-month-old 
son. Fritzsche presents the article begin 
ning on page 123 in this issue of PR, 
‘The Practical Application of Variable 
Area Flowmeters in the Petroleum In 
dustry.’ 

Rorn in the city of brotherly love im 
1917. Fritzsche says he was reared im a 
mall New Jersey town somewhere be 
tween Philadelphia and Atlantic City 
His first exposure to fluid flow prob 
lems, he relates, oct irred at the tender 
ave of 10 vears when he worked as first 
assistant to Mid-Jersey producer ot 
potable—wh 

alcohol. From this point, he pursued 
a circuitous path to make a legitimate 
entry imto the mstrument industry m 
1039 

He joined Fischer & Porter in 1944 
Later he spent four years as divist nal 
manager covering the petroleum indus 
try in Texas, Oklahoma, and Loutsiana 
At this time, he is working in Oklahoma 


a speecial assignment in the petr 


ch 


i e says is questionabl 


leum mdust 


Rob Fritzsche’s public will have to 
1) 1 


Vait the tan y cellar is ried 


re 
need overweighed PR's re 
quest. Maybe the picture will be here by 


the time Part II of his series 1s pre 


- 
t's 80 
W 
= 
him read “I'm trying to get a picture 
we used to have one m the ellar t 
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TO HARNESS THE ELEMENTS 


Shown are shop erections of sections of a wind tunnel and a water turbine spiral casing at 
Newport News. One to be used in the development of America’s planes of the future, the other to 
generate power in the world’s largest hydro-electric development. 

Tolerances required for the 34-foot diameter welded structure of the wind tunnel were: 
flushness or smoothness plus or minus 0.01”; fairness of structure 0.03” and up to 1/32” in 


diameter. 

Eighteen of the 165,000 horsepower turbines at Grand Coulee have been built by Newport 
News. Nine sections of the casings are cast steel and six are welded and cast, These turbine 
units are the most powerful ever built. 

Refractory towers, pressure vessels, bridge cassions and other heavy equipment of special 
design are fabricated at Newport News. The plant, over a mile in length, includes welding and 
steel fabricating shops, machine shops, foundries and forge shop to provide the advantages of 
building the complete job. 

“Facilities and Products” catalog will be sent if requested. 


BUILDERS OF EQUIPMENT FOR CHEMICAL, PETROLEUM AND PETRO-CHEMICAL 
INDUSTRIES 


NEWPORT NEWS 


N 


SHIPBUILDING AND DRY DOCK 
R 


E 
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ORROSION of buried plant and its 

contingent losses are costing Ameri- 
can industry about a billion dollars per 
year,” says the September, 1948, issue of 
the authoritative Corrosion magazine. If 
you Operate water, gas or oil lines, com- 
munications, signal and power cables, rail 
tracks, tanks, equipment foundations, or a 
host of other metallic structures, buried or 
in unprotected contact with soil or water, 
you are no doubt footing your share of 
this colossal waste. 


What to do? 


The answer is to install proper cathodic 
protection against the spontaneous electric 
currents which flow from these metallic struc- 
tures into the soil or water. These currents, 
weak though they be, cause disastrous corro- 
sion of the metal at their point of exit. For 
example, a current outflow of one ampere in 
one year accompanies a loss of as much as 
29 pounds of iron or steel, or 70 pounds 
of lead. 

Ground anodes and backfill material made 
by National Carbon Company, Inc., effec- 
tively eliminate lcsses due to such currents by 
the simple method of reversing the current 
flow. A power source is connected to the 
buried structure and also to the anode bed 
which protects it. Current moves through the 
soil from the bed to the structure, and thence 
back to the power source, thus preventing 
any outflow of current from the structure in- 
to the ground. “National” Ground Anodes 
are low in cost, give long service, reduce 
maintenance costs to the minimum and have 
been tried and proved for 14 years. 


GET VALUABLE FREE BOOKLET 
ON HOW TO LICK CATHODIC 
CORROSION 


Write to National Carbon Division of Union Car- 
bide and Carbon Corp., for Bulletin M-8500A giving 
complete information of “National carbon, graph- 
ite, and special Na graphite ground anodes; also 
BF.2 backfill material. Tells which type to use for 
varying conditions. Gives sizes, spacing, weights, all 
techa.cal details needed in ordering or installing. 


The term “National” is a registered trade-mark of 
NATIONAL CARBON DIVISION 
UNION CARBIDE AND CARBON CORPORATION 


30 East 42nd Street, New York 17, N. Y. 
District Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 
Foreign Separtments Veoh, U.S.A. 
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Digest of Recent U. S. PATENTS 
Pertaining to PETROLEUM REFINING 


Compiled by HEINZ HEINEMANN 


(From the Official Gazette, December 13, 20, 27, 1949 and January 3, 1950) 


U.S.P. 2,491,786. Treatment of Hydro- 
carbons. W. W. Weinrich to Phillips 
Petroleum Company 
Details are claimed of a 

rating and recovering isobutylene 

and a butane-n-butene mixture from a 

hydrocarbon stock. For this purpose the 

hydrocarbon mixture is contacted with 

HCl to form tert.-butyl chloride which, 

after separation from the unchanged ly- 

drocarbons, is decomposed again into 
olefin and HCI 


U.S.P. 2,492,098. Separation Process. H 
S. Kelly Jr. to Socony-Vacuum Oil 
Company, Ine 


process tor 


sepa 


Hydrocarbons are separated from ad- 
mixtures with liquid non-hydrocarbon 
treating agents in their refining. The 
mixture is contacted for this purpose 
with a solid chemically imert inorganic 
compound soluble in the non-hydrocar 
bon but insoluble in the hydrocarbon 
\ phase is formed which is immiscible 
with the hydrocarbon and can thus be 
separated theretrom, whereupon the im 
organic compound is separated from the 
non-hydrocarbon 


U.S.P. 2,492,401. Gas Adsorption. A. H 
Schutte to The Lummus Company 
In the separation of a desired gaseous 

component trom a mixture of gases, such 
natural gas, cracking products, etc., 

gaseous mixture is contacted with a 
1 adsorbent vided state The 
rpton 


rbent is t t dina dese 


rpte 


and 


U.S.P. Zanes. Demulsifier 
tion. Fuchs to Aquanox Corpx 


artially 

pert ! Sater 
mahogany soap and an oxidized unsatu 
rated fatty oil or acid. The fatty oil or 
70 percent of said 


ent a moixtur 


id shall comprise 30 


mixture 

U.S.P. 2,492,787. Solvent Extraction. H 
t. Davis to The Lummus Company 
\ relatively heavy charge oil is con 


Varch, 1950 


tacted with a solvent in a first extraction 
zone at relatively high temperature, and 
a lighter simultaneously 
contacted with solvent in a second zone 
at lower temperature. An extract solu- 
tion and a raffinate solution are formed 
in each zone. The extract solution from 
the first zone is heated to vaporize the 
solvent under relatively high pressure, 
while the extract solution from the sec 
ond zone is maintained in a second 
vaporization zone under lower pressure 
The heat for the solvent vaporization 
in this last named zone is supplied by 
indirect heat exchange with the vapor 
ized solvent from both vaporization 
zones 


charge oil is 


U.S.P. 2,493,537. Azeotropic Distillation 
of Hydrocarbons with Sulfur Dioxide. 
H. V. Hess to The Texas Company 


In the azeotropic distillation of a 
mixture of paraffins and monoolefins 
with SO, the hydrocarbon mixture and 
the SO, are separately heated prior to 
contacting and are then contacted at a 
temperature above that of polysultone 
formation, The azeotropic distillation ts 
hereafter conducted at temperatures in 
excess of this temperature 


U.S.P. 2,493,567. Preparation in a Con- 
dition of Purity of Hydrocarbons from 
Mixtures Containing Them. F 
Birch and ¢ B. Collis to Anglo- 
Iranian Oil] Company, Ltd 


Details are claimed of a process for 
the preparation of a pure hydrocarbon 
from a feed stock consisting essentially 
of n-hexane, benzene, methylcyclopen 


tane, cyclohexane, and 2,2- and 2,4 
dimethylpentanes. The methyleyclopen 
tane is converted to cyclohexane which 
may be recovered as such or hydrogen 
ated to yield benzene. The dimethylpen 
tanes which normally distill with cyck 

hexane are converted to paraffins ot dit 
ferent boiling point. Considerable 
amounts of pure benzene and cyclohex 

ane may be recovered 


U.S.P. 2,493,596. Process for Refining 
Hydrocarbon Oils. G. H. Reman to 
Shell Development Company 
Mineral oils containing 

stances, e.g. lubricating or residual oils 

are extracted with a selective solvent for 
various hydrocarbons present after hav 
ing been treated before with not more 
than 10 percent of a trihalide of Sb, As 
or P, or mixtures thereof to at least par 
tially precipitate the asphaltic substances 


asphaltic sub 


U.S.P. 2,493,712-7. Stabilized Iron Pen- 
tacarbonyl and Motor Fuel Containing 
the Same. R. F. Christ to General 
Aniline & Film Corporation 
The patents relate to 

internal combustion engines 

drocarbon fuels, such as gascline, 
tain an addition of iron pentacarbony! 
for raising their octane value. The added 
iron pentacarbonyl is stabilized by the 
addition of certam organic compounds 
According to U.S.P. 2,493,712, an acidi 
fied hydrocarbon-soluble neutral alky! 
amide of a saturated aliphatic hydrox, 
polycarboxylic acid of specific constitu 
tion 1s employed for this purpose. Othe 
complex compounds of related compo 
sition are proposed by the other patents 


fuels for use in 
These hy 


con 


CATALYST 


PREPARATION, ACTIVATION, 


AND REGENERATION 


2,490,993. ing. W 
Borcherding to The V. Kel 


Company 

\ fluid mass of spent hot cracking cat 
alyst particles is flowed in a horizontal 
direction at a plurality of successively 
lower separate 


an mert purging gas is mitre 


stream ot 
duced at 
each of these levels upwardly 
through the catalyst mass.. The fluid 
flowable condition of this mass ts thereby 
maintained while it is purged of en 
trained vaporizable maternal. A stream of 
hot regenerated catalyst is imtroduced 
into the of spent catalyst passing 
through the purging zone. The result 
ing muxture of catalyst particles is trans 


levels aA 


to pass 


mass 
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between the 
gravity flow 


ferred downwardly 
sively lower 


succes 


levels by 


U.S.P. 2,491,116. Friedel-Crafts Type 
Catalyst Complexes and Their Prepa- 
ration. © A. Kraus and J. D. Caltee 
to Mandard Oil Development Com 
pany 


alkoxy Friedel-Crafts 
metal halide is condensed with 1-4 mols 
ot a metal halide at a temperature of 
RO- 200° ¢ The alkoxy groups in the 
alkoxy meta! halide shall contain 1-3 ¢ 
atoms in each of their alkyl radicals 
Alkyl halide vapor evolved from the re 
sulting reaction mixtures is removed 
rhe mixture is maintained at tempera 


(ne mol of an 
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and cause deposit of a condensate of the eae 25 
vapor upon the adsorbent, which is sft 
thereatter passe | te a ling zone 
vhere a low pressure cot dition is estab 
densate. The adsorbent is then cooled ke 
i 
reused 
\ demulsifier tor breaking water-in ae 
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RATING 


AEROFIN RATINGS ARE 
ACCURATE AND RELIABLE 


Aerofin’s continued research has developed ac- 


curate ratings that are good for the life of the 


unit. You can always count on Aerofin to deliver 


full-rated capacity — full efficiency. 


Over 25 years’ experience, combined with un- 


equalled production facilities, enables Aerofin to 


select just the right surface and materials for each 


particular job. Aerofin rigidly controls every phase 


of the production of its heat-transfer coils and 


units. 


This man is looking for air bubbles 
—he is testing Aerofin heat-transfer 
coils with air pressure in a specially 
illuminated tank. If there are no 
bubbles, it means the immersed Aero- 
fin unit has withstood the severe 
strains of steam and hydrostatic pres- 
sure tests and is ready to give you 
long, efficient service. 


“Vea 410 South Geddes St. ‘SYRACUSE 1, N.Y. 
NEW ‘YORK + CHICAGO + CLEVELAND + DETROIT + PHILADELPHIA + DALLAS - MONTREAL 
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Patents 


ture until a solid product is obtained 
which is a complex of the alkoxy metal 
halide combined with an oxy halide of 
the metal used 


U.S.P. 2 491,407. Catalytic Conversion of 
Hydrocarbons. A. Belchetz to The M 
W. Kellogg Company 
Spent finely divided catalyst from a 
mversion process, suspended m a gas, 

is partially regenerated while moving 

through one zone. Cool regenerated cat 
alyst 1s then admixed, and the mixture is 
treated in another zone with a gas con- 


taining tree oxygen under conditions 
such as to cause turther combustion ot 
carbonaceous contaminants 


U.S.P. 2,491,694. Process of Desulfurizing 
Spent Nickel-Aluminum Catalysts. A 
ik. Stiles to F. 1. du Pont de Nemours 
& Company 


catalysts spent 

hydrocarbons, 

lohexane, and 

of a sulfur 

containing film thereon, are treated with 

HNO, of 15-21 percent concentration at 

4 temperature of SO 105° ¢ until the 

sulfur has been expelled as H.S and the 
catalyst ts sufficiently reactivated 


U.S.P. 2,492,132. Process for Heat-Treat- 
ing and Drying Particle- Form Ab- 
sorbent Solids. |. W. Payne and C. H 
Lechthaler to Socony-Vacuum Oil 
Company, Inc 
Details are claimed of a process for 

drying and heat treating a particle-form 

solid adsorbent. The particles to be 
eated are directly contacted in the 


ipper portion of a vertical zone counter 


rrent with a heatine gas. The wer 


woe 


m of this zone contams means tor 
passing a heat transter fluid m counter 
current indirect heat exchange relation 
ship with the particles. The heat taken 

p m the lower portion is recovered 
and used tor heating particles in the 
pper portror Ihe heatine gas im the 
ipper portion of the treating zone flows 


through a ous tortuous passage 


substantially fre f particles under 


U.S.P. 2,492,167. Process of Forming 
Alumina-Containing Gel Beads. M 
Marisic and } M. Griest to Secony 
Vacuum Oil Company, Ine 
An alumina-contaming hydrosol is in 

jected into a body of a water-immiscible 

hquid above a body of an alkaline solu 
thon cContamme ammonium tons; «eg. an 


Aqueous ammonia solution The hvdro 
solos broken mt drops which assume 


spheroidal shape and are coagulated in 


A Product of ALAN WOOD STEEL COMPANY 


pellets 
U.S.P. 2,492,407. Catalytic Reactor. | |’ Con an, 
Tor any te The Lummus ¢ ompany Gentlemen: 
\ react carryine mt catalytre 
eactions is provided with me _ s for Please send me a Free copy of your 16-page Super-Diamond Catalog 1 5g 


ulating t exchange medium t 


re t the reactant Nome 
with the catalyst ka 


hee constructnas ot thos reac 


Company 


aimed im detatl 


U.S.P. 2,492,651. Method for Determin- 
ing the Activity of Metallic Catalysts. Other Products: PERMACLAD, Stoiness Stool + A.W. ALGRIP ABRASIVE Floor Plete 
F. J. McNamara to Sun Oil Company 
, Fillets + Mates + Sheets + Strip + (Alley end Specie! Grades). 


Details are claimed of an electrolytic 
ethod ot determming the maxunum 
atalytic activity of etched or otherwise 
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CHEMICAL USERS’ GUIDE 


ALKYLATION 


ANHYDROUS HYDROFLUORIC ACID 
Grades or Strengths: 99.0% HF min. (one grode only) 
Packing: Stee! Cylinders, Tonk Cors 


SULFURIC ACID 
Grades or Strengths Stondard 
66° Boume—93.19% 
9% H.SO, 
Diamond—66" Boume 
Crystal—66°" Baume 
Packing: Tonk Borges, Stee! Tonk Cors, Stee! Tonk Trucks, Steel 
Drums, also Corboys 


POLYMERIZATION or ALKYLATION 


Grades or Strengths. Min. Content 98% Fivosulfonic Acid 
Packing: Stee! Tank Cors, Stee! Drums 


BORON TRIFLUORIDE 
Gas. Cylinders 


Pheny! Complea: Drums 
For Bulk Quontities write Baker & Adamson Products, Generol 
Chemical Division, Allied Chemical & Dye Corporation, 40 Rector 
St., New York 6, N. Y. 


SULFONATION 
SULFURIC ACID 


SULFAN® (Stobilized Sulfuric Anhydride) 
Grades or Strengths: 99% SO, min 


OLEUM 
Grades or Strengths. 15% free SO. (103.38% H.SO,) 

20% free SO, (104.5% H.SO,) 

65% tree SO, (114.38% H-SO,) 
Packing: Stee! Drums, Tonk Cars, Tank Borges, Tonk Trucks 


ISOMERIZATION 


MURIATIC ACID (Hydrochtoric) 
Grodes or Strengths: Standord—18", 20°, ond 22° Baume 


Corboys 


DETERGENTS & 
SODIUM METASILICATE 
Grodes or Strengths: Granular, thry 10 mesh; Powdered, 90% thru 
40 mesh 
Packing Multiwall Poper Bogs, Fibre Drums 


DISODIUM PHOSPHATE 
Grades or Strengths. Anhydrous 
Packing Multiwoll Paper Bags, Fibre Drums 


The produc advertised herein are commercial che ale havin stiows wees. some of which may be 


FLUOSULFONIC ACID (HSO.F) ACIDIZING 


Ether Complex: 47.88% min. BF). Pocking: 5, 20 ond 55 Gol. Drums MUD CONDITIONING 


Gat, OTHER CHEMICALS 


in Canada: The Nichols Chemical Company, Limited + Montreal + Toronto + Vancouver 


SODIUM SULFATE, Anhydrous 
Grades or Strengths: Standard, approximately 99.5% No2SO, 
Packing: Multiwall Paper Bags 


TRISODIUM PHOSPHATE 

Grades or Strengths: Coarse, thru 10 on 20 mesh; Medium, thru 20 
mesh on 100 mesh; Standard, thru 20 mesh, 
15-25% thru 100 mesh; Fines, thru 40 mesh, 50% 
thru 100 mesh 

Packing: Multiwall Paper Bags, Fibre Drums 

TETRASODIUM PYROPHOSPHATE 

Grades or Strengths: Anhydrous, Powdered, 100% thru 20 mesh, 90% 
min. thru 100 mesh 

Packing: Multiwoll Paper Bags, Fibre Drums 


MURIATIC ACID (Hydrochloric) 
HYDROFLUORIC ACID 


SODIUM SILICATE 

Grades or Strengths: Clear and Opalescent Grades in o wide range 
of viscosities ranging from 38° to 60° Boume 

Packing: Stee! Drums, Tank Cors, Tank Trucks 

DISODIUM PHOSPHATE 

TRISODIUM PHOSPHATE 


TETRASODIUM PYROPHOSPHATE (TSPP) 


Aluminum Sulfate, Standard & Iron Free 
Aqua Ammonia 

Sodium Fluoride 

Nitric Acid 

Potassium Nitrite 

Other Heavy Chemicals 


Packing: Rubber-lined Tank Cors, Rubber-lined Tonk Trucks, also CATALYSTS and SPECIAL CHEMICALS ————— 


Companies requiring catalysts, addition agents, inhibi- 
tors, or other special chemicals ‘‘tailor-made"’ for their 
individual processes are invited to consult with General 
Chemical on their requirements. The same progressive 
research, technological ‘know how," and practical 
experience that has found the answer to so many 
petroleum chemical problems during General's long 
service to the Industry may help provide the solution to 
yours, too. 


) patents, and the user must accept full responsitility for compliance therewith. 


BAKER & ADAMSON lLobovotory & 
GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, N. Y. 


Offices Albany * Adanta « Baltimore « Birmingham « Boston « Bridgeport « Buffalo « Charlotte « Chicago 
Cleveland « Denver Detroit Houston KansasCity ¢ Los Angeles * Minneapolis * New York 
Philadelphia « Pittsburgh « Portland (Ore.) ¢ Providence ¢ San Francisco « Seattle ¢ St. Louis 
Wenatchee and Yakima ( Wash.) 

In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis 


_ to General Chemical Products for the Petroleum Indust 
— 
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Patents 


treated metallic catalysts. Results are 
obtained by this method which are pro- 


portional to the real surface area of the 


catalyst 


U.S.P. 2,492,808. Viscous 
Particles in A M 
Marisic and FE. M. to 
: acuum Oil Company, Inc 

A gelable sol of an inorganic oxide is 
converted to a viscous sol under specific 
well controlled conditions. The resulting 
small portions of predetermined shape 
of this viscous sol are separated and 
mmmersed in aqueous ammonia to cause 
gelation of the fluid viscous sol while 
retaining the physical form of the par- 
ticles. A gel having the shape of smooth 
surfaced particles is obtained 


U.S.P. 2,492,948. Controlling Catalyst 
Regeneration Temperature. C. V 
Berger to Universal Oil Products 
Company 
In the regenation of spent catalyst by 

combustion of carbonaceous deposits in 
a regeneration zone where the catalyst 
particles and the regenerating gas are 
passed upwardly, an annular stream of 
catalyst particles is withdrawn down- 
wardly and cooled during its downward 
passage by indirect heat exchange with 
a cooling fluid. This stream is mixed 
with an upwardly flowing cooling gas 
and then passed upwardly in a plurality 
of streams through the central space 
formed by the annular stream. This 
plurality of streams is cooled during the 
upward passage by indirect heat ex- 
change with the first-named cooling 
fluid. The resulting cooled mixture is 
discharged into the regenerating zone 
for controlling the temperature of re- 
generation 


ALKYLATION 


U.S.P. 2,491,618. Catalytic Contacting 
Apparatus. | |. Luetzelschwab to 
Standard Oil Company of Indiana 
Details of an apparatus for the alkyla 

tion of hydrocarbons with H,SO, are 

claimed. Means are provided for effect 

ing the desired time f contact with a 

minimum separation of hydrocarbon and 

catalyst within the contacting zone 


U.S.P. 2,493,384. Treatment of Hydro- 
carbons. |) Bergen to Phillips Pe 
troleum Company 
Details are claimed for the alkylation 

of hydrocarbons in the presence of a 

HF catalyst and for the separation and 

recovery of acid-soluble oils from the 

conversion effluent 


POLYMERIZATION AND 
CONVERSION 


U.S.P. 2,490,774. Moving Bed Hydrocar- 
bon Conversion System. R. F. Bland 


to Houdry Process Corporation 

Clay catalyst continuously circulating 
as a moving bed through a hydrocarbon 
vers n zone and a regeneration zone 
is maintained during its retransit to the 
conversion 7 e at a low total moisture 

ntent by surrounding the regenerated 
catalyst with an atmosphere of dry gas 
vith a moisture content less than that 
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NEW standard partition panels 


WHEELING 
EXPANDED METAL 


WHEELING CORRUGATING COMPANY 


Atlanta Boston Buffalo Chicago Cleveland Columbus Detroit’ Kansas City 


Louisville Minneapolis 


of 


for quick, low-cost erection of 
tool cribs, storerooms, enclosures 


MAGINE building a tool room, storeroom or f 
enclosure to fit any floor plan...without any 
cutting, drilling or welding ...easy to assemble, 
enlarge or move...burglar and theft proof...com- 
plete with all doors, fittings, etc. 

You can do this with Wheeling Standard Angle 
Partition Panels, made of Wheeling Expanded 
Metal, many times stronger than wire mesh. 

Note how the panels admit light and air, reduc- 
ing heating and lighting expense. Openings for 
pipes can be readily cut with NO ravelling. Write 
us for complete information and illustrated catalog. 


WHEELING, WEST VIRGINIA 
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outside 


clean—efficient— 


ANA COMPACE complete chemical plants... 


When you intend modernizing, expanding, or building 
an acid plant or other chemical facilities—of any size— 
anywhere—it will be worth your while to investigate the 
type of services being rendered by our organization. 
We furnish all required equipment and materials 
COMPLETE—engineering, drafting, construction, su- 
pervision of operations, training of operating personnel, 
consultations, and periodic inspections. Write today for 
details. No obligation. 


NicoLay TITLESTAD 


CORPORATION 
Ll West 42nd Street New York 18. N. Y. 


Patents 


f the outside air. Water vapor is then 


supplied to the catalyst entering the 
conversiot ne to effect hydration and 
heating i the catalyst 


U.S.P. 2,490,798. Apparatus and Process 
fér Catalytic Reactions. |. Gohr, 
H. Z. Martin, C. EF. Jahnig, C. W. Ty 
son, and |. M. Graham to Standard 
Onl Development Company 


\ mixture of reactants and hot pow 
lered catalyst introduced into the lowe 
portion of a reaction zone is evenly dis 
tnibuted across this zone by dispersion 
lhe reaction zone 1s reduced in cross 
section above the locus of this disper 
sion t aintain the desired velocity ot 
the reactants in this zone. The heat ot 
reaction is supplied by the catalyst. A 
bed of fluidized particles is 


maintained im this zone. Spent catalyst 
is stripped by a gas in a zone below 
the pont of dispersion of the hot cata 
lyst. The strippiu as is then passed 


U.S.P. 2,490,828. Apparatus for Contact- 
ing Gases with Solid Fluent Materials. 
R. H. Newton to Houdry Process 
Corporation 
\r ipparatus tor contacting fl nds with 
solid fluent material, such as finely di 
vided catalyst, comprises a chamber 
with a vertical cylindrical wall and a 
comeal bottom and an outlet at the 
apex of this bottom. A conical grid ts 
located im the lower portion of the 
hamber im spaced relation to the bottom 
vall. The ratio of passable area to im 
passable area of the grid increases with 
mereasing distance trom the lower apex 
of the rid The rate of discharge 
through the outlet is controlled so that 
solid fluent material introduced into the 


chamly after distribution over the upper 
surface of a bed thereof, flows down 
vardly at equal rates to and through the 
erid end t and through the utlet. The 
rate ; is thus made substantially 


lie 


equal tl ut the bed of solid fluent 


material 


U.S.P. 2,490,975. Catalytic Conversion of 
Hydrocarbons. |. V. Mathy to Phillips 
‘etroleum Company 
A combustible catalyst carrier is tm 
pregnated with active catalytic material 
in an aqueous medium. The impregnated 
material is dried by partial combustior 


of the carrier with oxygen and steam 


and the catalyst ts simultaneously heated 
thereby to a temperature at least as hic! 
as the desired conversion temperature 


whereupon it is contacted with hydro 

carbons to be converted 

U.S.P. 2,491,099. Process and Apparatus 
for the Catalytic Conversion of Hy- 
drocarbons. F Fisher to Sinclau 
Rethning Company 


In a hydrocarbon conversion process 
the fine livided « atalwst IS passe 
suspensron m hbwdrocarbon vapors to be 
converted at hneh velocity mto a cham 
ber as a plurality ! separate streams s 
lirected a converge at a com ! 
pomt, so that the stream impinge on one 
anothe at a high velocity. A ne t 
high turbulence and high shearing forces 
is thus eated, The resulting composite 
stream is passed through the conversior 
zone 


U.S.P. 2,491,433. Interpolymers of Buta- 
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READY 


SECTION II 


. comprises Articles 13-25 inclu- 
sive of the Edmister series running 
currently in Petroleum Refiner. 
printed Novemb 1948, through 
December 1949. 


ORDER TODAY 


SECTION II OF 
Wayne C. E 


of Thermodynamics. 


| 


MAIL COUPON NOW — — — — — 
Petroleum Refiner, P. O. Box 2608, Houston 1, Texas ( 


Please send me copies of Section II, Application of 


Thermodynamics to Hydrocarbon Processing @ $1.00 Also 


send me copies of Section I at $1.00 
My check or money order for $ is enclosed 
Name 


Company Position 
Address 
City 
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Part XVIII Enthalpy-Entropy Charts for Hydrocarbon | 

«XIX Vapor-Liquid Equilibria in ‘Ideal Mixtures 
Part Experimental Liquid Equilibrium Methods and 
Part XXIII Equilibrium Flash Vaporisation Correlations for Petr 
Flash’ of Petroleum Fractions 
The alert proces: 
Copies of Section 


ANHYDROUS 


AMMONIA 


Low-Cost Neutralizer 
for Petroleum Refining 


ARRETT ANHYDROUS AMMONIA, shipped as a 
B concentrated aya with a guaranteed mini- 
mum purity of 99.5°> NHsz, is one of the lowest cost 
neutralizing agents aaianaih to the refinery. Be- 
cause of its low molecular weight, one pound of 
Ammonia will neutralize the same quantity of acid 


as several pounds of other neutralizing agents. 


Easily vaporized, Anhydrous Ammonia follows 


the gas stream through the refinery equipment, neu- 
tralizing corrosive acids as they are formed. Am- 
monia has high solubility and a high rate of diffu- 


sion in oil. 


Used in oil refining, Ammonia destroys acidity 


without the formation of water or undesirable emul- 


sions. Products of neutralization can be easily re- 


moved from the oil. Excess Ammonia can be re- 


moved by blowing the oil with air. Used as a liquid 


or as a gas, Ammonia is easy to handle in the 


refinery. 


Barrett Standard Anhydrous Ammonia is avail- 


able in 50, 100 and 150-pound cylinders from stock 


points conveniently located from coast to coast. 


The advice and help of Barrett technical service men are 
available to Barrett customers without charge. Free literature 
on Barrett Anhydrous Ammonia will be mailed on request. 


44 THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6.NY. 


a pressure above 100 atms im the 


U.S.P. 2,492,930. Emulsion Polymeriza- 
BARRETT PRODUCTS HAVE SERVED AMERICAN INDUSTRY SINCE 1854 


Patents 


diene, Acrylonitrile, and a Hexadiene. 
W. D. Wolfe to Wingtfoot Corporation 
Forty to 80 percent of butadiene ts 
polymerized with 60-20 percent of acry 
lonitrile and 2-16 percent by weight ot 
the two substances combined of a hexa 
liene mixture prepared by the dehydra 


tion of 2-methyl-2,4-pentane-diol 


U.S.P. 2,491,496. Synthetic Drying Oils. 
W. W. Johnstone to Universal On 
Products Company 


\ drying oil, having specific character 
istics of boiling range, density, molecule 


weight, and so on, is formed by reacting 

an olefinic hydrocarbon fraction with 

liquid HI 

U.S.P. 2,491,752. Apparatus and Method 
for Polymerizing Olefins. J. Moise 


andard Oj} Development Com 


pany 

In the polymerization of an isoolefin 
with 4-8 C atoms, alone or in combina 
tion with a diolefin, a mixture of the re 
actant and a diluent is cooled t 40° to 


—155° F. A Friedel-Crafts « atals st is in 
troduced. Details of the method for the 
recovery of the polymerizate and of the 
apparatus emploved are claimed. The 
polymer slurry discharged from the 
deep-cooled reactor 1s flashed to tem 
peratures well above room temperature 


U.S.P. 2,492,349. Carrying Out Catalytic 
Reactions. R. A. Beck and FE. F. Sen 
sel to The Texas Company 
Gaseous reactants to be converted, 

such as a CO/H,-mixture, are passed 

upwardly through a mass of solid par 
ticle catalyst at a linear rate such that 

the catalyst particles are maintamed u 


a dense fluid phase condition. Prede 
termined regularity of contact betweer 
catalyst and reactants is maintained by 
subjecting the central portion of the 


upflowing stream f reactants at eacl 
of a plurality of vertically spaced poimts 
to contact with baffle of inverted fun 
nel shape, so that the reactants are dis 


charged upware lv as a jet of increased 


velocity The surrounding ripheral 
portions of this reactant stream about 
the baffle are permitted to flow con 


tinuously upward. Both these portions 


are discharged bevond the batfle into a 


ommon zone of reduced flow 


U.S.P. 2,492,693. Process for the Cata- 
lytic of Monoolefins. 
W Freed to | I. du Pont de 
& Company 


At least two different normal! 
us open hain monoolefins are heated 
at a temperature of under 


ence of a sikalt metal catalvst and a 
ivnuciear ar ath 


pen-cham 1 ’ lefins with less thar 
10 C atoms are produced 


U.S.P. 2,492,844. Dec omp sition of Poly- 
meric Material. | Phi 
lips Petroleum Company 


paraftin | nye tr sobutylene 


tion of Unsaturated Organic Com- 


leum Re fing 
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How would you insulate 
these dust collectors ? 


METHOD A. 
Over stiffeners on collector shell 


To prevent moisture condensation and cor- 
rosion inside these dust collectors, they 
are to be insulated with a layer of 12” 
thick 85% Magnesia. How would you 
apply the insulation? 


| Armstrong's Insulmastic 


~ 
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Here’s what the Armstrong engineer recommended: 


Of the two methods shown above, the applica- 
tion of the insulation over the stiffeners is most 
practical. The insulation is applied over 6” x 6” 
wire mesh, welded to the stiffeners. This mesh 
absorbs considerable “weave” and guards against 
the’ insulation’s cracking as the collectors ex- 
pand and contract. Also, the cost of applying 
the insulation over the wire mesh is lower than 
fitting insulation between the stiffener angles. 

Method A also has the advantage of provid- 
ing full insulation protection over the entire 
surface. In method B, the only protection over 
the stiffener is the wire mesh, plaster, and In- 
sulmastic finish. The “weave” of the collectors 
will cause cracking at these points. 


TEMPERATURES FRO 


1” wire mesh 


85°% Magnesia block ‘ 


6” x 6” wire mesh welded on 
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METHOD B. 
Between stiffeners on shell 


asbestos cement 


Helping you arrive at the most practical so- 
lution to any heat insulation problem is part of 
the day-to-day job of Armstrong engineers. In 
addition to this engineering help, Armstrong's 
Contract Service provides you with top-quality 
insulating materials and skilled workmen to ap- 
ply them. The next time you need heat insula- 
tion to save fuel or to improve the operation of 
a piece of equipment, call the Armstrong District 
Office nearest you for full information. 


NEW BOOKLET——Send today for your free copy of “Arm- 
strong’s Industrial Insulations.” It contains valuable 
information on heat insulations, recommended thick- 
nesses, and proper methods of application. Write to 
Armstrong Cork Co., 7503 Maple Ave., Lancaster, Pa. 
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UTOMATIC CONTROL 
WANMEL- 


QUIPMENT 


Process Application 


There is a FLO-TESTED Hammel-Dabl 
Control Valve that will meet the exact 
quirements of every Process Control Ap- 
plication. 

Engineered design work- 
ing pressure of 15,000 PSI and tempera- 
tures from F. to 1200°F. 

Size merce from 14” thru 12” (Cy: 0.001 
== F410) will accurately control extremes 

"in flow, temperature and pressure on air, 
water, steam, oil or gas service. 


2000 7ooo 
CONTROL VALVE MICROFLO CONTRO: 


m= 12" (Cvs 1-1440) 0.001-0.63) 
Stee! i} me Bee! or Stainless Steel 


15000 @ 100°F 


TOOOA SERIES 
VENTURIFLO CONTROL VALVE 
Sizes 1° — 8 (Cv: 1-860) 
jody — Stee! or Stainless Steel 
MWP 15002 ASA Std 


samies 
ALLOY VENTURIFLO CONTROL V. 
Sines Va" — 11000) 


Sizes 1” — (Cy: 1-860) 


In Railway & Rows Enginecsing “Ud 


Petroleum Re finer "al. 2 
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TOOOAS SERIES 
VENTURIFLO CONTROL VALVE 
Sizes Vo" — (Cv: 1-860) 
4 
Let our Engineers solve your Control Valve problem be 
HAMMEL-DAHL COMPANY 
243 RICHMOND STREET, PROVIDENCE 3, R. 
BOSTON BUFFALO. CHICAGO. CINCINNATI. CLEVELAND (DETROIT 
No 3 


Patents 


ds. A. E. Drake to Hercules 

*owder Company 

A conjugated butadiene is emulsion 
polymerized either alone or in combina 
tion with a CHs—C< compound in the 
presence of a water-soluble salt of hy 
droabietylamine or dehydroabietylamine 
as emulsifer 


U.S.P. 2,492,958. Art of Employing Flu- 
ent Catalyst. R. FE. Bland to Houdry 
Process orporation 
In an endothermic conversion where 

the catalyst passes through the conver 
sion zone as a continuous downwardly 
moving non-turbulent bed and organi 
reactant is passed through the complete 
vertical extent of this bed, active fluent 
solid conversion catalyst is added to this 
bed at at least one intermediate point ot 
the vertical bed. This added catalyst 
shall be capable of evolving heat by ad 
sorption of steam, and it is contacted 
with steam to compensate at least in 
part for the loss of heat due to the en- 
dothermic conversion reaction. The ad- 
sorbed water is desorbed from removed 
catalyst which is regenerated and re- 
cycled 


U.S.P. 2,492,998-9. Method of and Appa- 
ratus for Minimizing Deposition of 
Carbonaceous Material. KR. ©. Lassiat 
to Houdry Process Corporation 
In the conversion of hydrocarbons in 

the presence of contact material gravi 

tating through the reaction zone while 
atomized liquid hydrocarbon passes 
through this zone, a stream of vapor is 
admitted at a predetermined velocity 

According to U.S.P. 2,492,998 the atom 

ized hydrocarbon passes through a 

chamber in the upper portion of the 

reaction zone, and the stream of vapors 
is admitted to this chamber and receives 

a velocity suitable for deflecting pur 

poses in order to prevent the atomized 

hydrocarbon to reach surfaces of the 
housing and there deposit carbonaceous 

material. According to U.S.P. 2,492,999 

the contact material gravitates through 

a chamber as a tubular curtain and the 

liquid hydrocarbon material is atomized 

in the lower area of a zone within this 
curtair circumferentially complete 

stream of the atomized material is di 

rected into engagement with the curtaim 

contact material. The deflecting stream 
of vapors is passed into the path fol 
wed by the atomized material 


U.S.P. 2,493,035. Method of and Appa- 
ratus for Minimizing Deposition of 
Carbonaceous Material. R. T. Savane 
to Houdry Process ¢ orporation 
The method according to this patent is 

related to that of U.S.P. 2.492998 In 

the present case the vapors are passed 


along a path extending imto the chamber 
passed by the atomized material and 
communicating with a port-defining zone 
trom which a stream of the vapors ts 


directed into the path followed by some 
of the atomized material 


U.S.P. 2,493,036. Method and Apparatus 
for Minimizing Deposition of Car- 
bonaceous Material. KR. T. Savage and 
D. McKinney to Houdry Process 
Corporation 
The method according to this patent 

is closely related to that of U.S.P. 2, 

492.9909 In the present case the lower 

srea of the curtam zone has a boundary 
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TWO NEW R-C BULLETINS 


for smaller volume, moderate pressure applications 


If you are handling gas or air for any of the purposes listed below, 
or for similar applications, you need these two new bulletins on 
R-C. Rotary Positive AF Blowers and XA Gas Pumps. 


1. Alr for combustion with off or gas burners, small cupolas, 
coke-fired forges, etc., in: 


lron and steel works Asphalt heoters 
Food processing industries Smeilters 
Neon sign shops Oill-fired forges 
Chemical processes Bokeries 
Nonferrous foundries Ceramic, brick and tile mills 
2. Aerating and agitating liquids, in: 
ice plonts Water treatment 
Sewage and industrial waste disposal Protecfing doms from ice 
Gectroplating, engroving and Fruit, vegetable and poultry washing 
electrotyping and cooling 
Fish tonks or trucks, also shallow lokes Blending vinegor, fruit juices, etc. 
Oyster washing Compounding oils 
3. _ Miscellaneous pressure or suction uses: 
Pneumatic conveying of grains, Drying berrels and drums 
insulation and liquids Blowing coke off filters 
Rock dusting in mines Air seal for beorings of rock 
Dust collecting systems crushers, etc 
Low pressure sondblast Pneumatically controlled valves 
Respirators and safety helmets Steam gorment presses 
Testing rubber balloons, etc. Printing presses 
Cleaning forging dies, motors and Paper folding machines 
machines Vacuum chucks 
Boosting inlet pressure of compressors Drying yorns, textiles, etc. 
4. Gas Pumps for: 
Boosting fue! supply to industriol Gas sampling equipment 
fuinaces Inert gas generators 
Chemical processes and refineries Exhousting oil vapors 
Boosting pressure from small gos wells CO, collectors 
Neon sign shops Boosting supply to gas engines 


These bulletins bring you up to date on construction, capacities, 
regulation, control and other details on R-C Type AF Blowers 
(Bulletin 21-B-37) and Type \A Gas Pumps (Bulletin 31-B-17). 
Send for them or write us about your needs, for engineering 
analysis, without obligation. 

ROOTS-CONNERSVILLE BLOWER CORPORATION 


503 Crescent Avenue, Connersville, Indiana 


ONE OF THE DRESSER INDUSTRIES 
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about a good thermometer! 


Viz gone the 
reputation of Palmer Thermometers. tnqviries read 
like au@Qook’s Towr .. . Rome, Singapore, Oslo, 
Rie @e points east, west, 

8 reason! Upewervins accuracy and de- 
ndetpitity—basic for good thermometer— 
head Putmer’s list of features. When you 
odd rugged streamlined appearance, 


. . it’s easy to 
practically every branch of industry 
quality. 
if you familier with 


VAC, 


Mfrs. of industrial, Laboratory, Recording and dial Thermometers 
2515 NORWOOD AVE., CINCINNATI 12, OHIO 
Canadien Plant: King & George Sts., Toronto 2 
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to exclude atomized material therefrom 


The vapors are passed through an an 
nular passage formed in this boundary 
and the annular vapor stream is directed 


downwardly with to this boun- 
dary to prevent deposition of migrating 
atomized material thereon 


U.S.P. 2,493,218. Gas Solid Contact 
Process. FE. V. Bergstrom to Socony- 
Vacuum Oil Company, Inc 
\ stream of particle form solid con- 

tact material is passed downwardly 

through an clongated, inclined feed zone 


respect 


until the smaller sized particles concen 
trate on the underside of the stream 
Ihe stream is then directed into a verti 
cal confined contacting zone so that 
that portion of the stream which con 
tains the concentration of smaller par 
ticles passes to one side of this zone 
and the other portion to the other side 
thereof. The contact material passes this 
zone aS a compact column and is with 


drawn from its lower section. Contacting 
gas is mtroduced into this zone along 
the side on which the smaller solid par 
concentrated but is withdrawn 
trom that side on which the larger solid 
particles are concentrated. Entrainment 
of undersized particles of contact ma 
terial in the effluent materially 
inhibited 


ticles are 


Kas 1s 


U.S.P. 2,493,219. Method and Apparatus 

for Hydrocarbon Conversion. \ 
to 
Inc 


sergstrom Socony - Vacuum Oil 

Company, 

Details are claimed of a 
cyclic hydrocarbon conversion wherein 
granular catalysts of varying particle 
size | a cyclically moving column 
through a reactor and a regenerator, and 
catalyst particles of all sizes present are 
supplied uniformly across the entire sur- 


umn 


method of 


ASS as 


face of each ce 


U.S.P. 2,493,235. Apparatus for Gas-Solid 
Contacting. G. S. Dunham to Socony 
Vacuum Ohl Company, Inc 
Details are claimed of a gas-solid con 

tacting apparatus which has improved 
means for distributing inlet gas into and 
for separating outlet gas from a compact 
bed or column of particle-form contact 
material and without entrainment of 
such material 


U.S.P. 2,493,268. Process of Copolymer- 
izing Butadiene and Styrene. \V. A 
Schulze and W. W. Crouch to Phillips 
Petroleum Company 
A mixture of a major 

butadiene and a minor 
styrene iymerized as a dispersed 
phase in an emulsion m_ the 
presence of specific small amounts of 
tert. hexadecyl mercaptans as the sole 
modifying agents for a time sufficient to 
effect 40-80 percent conversion. Syn 
thetic rubber tormed is recovered 


U.S.P. 2,493,343. Stabilization of Poly- 
merizable Mixtures. H. L. Gerhart to 
Pittsburgh Plate Glass Company 
\ mixture of styrene and an ester of 


prop wtron of 
proportion ot 
Is 


aqueous 


endomethylene tetrahydrophthalic acid 
and a glycol to be polymerized is pre- 
vented from premature polymerization 
by bubbling an oxygen-containing gas 
through the mixture at room tempera 
ture 


U.S.P. 2,493,672. Apparatus for Hydro- 
carbon Conversion. G. L. Johnson to 


l 
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TRANSIT TYPE ES 
PROCESS CENTRIFUGALS 


VWlew 3 YEARS aco Leading TO-DAY 


In toughest Refinery Services up to 900°F. and 500 psi suction pressures 
82°% of the original buyers have now placed additional orders 


Because they feature: 


Lowest NPSH required with Impeller eye areas 15%, larger and streamlined eye entrance. 
Extra corrosion allowance and smoother operation with 3/16" greater case thickness. 
Flatter performance curve for maximum operating efficiency over the capacity range. 
Broadest range of head and capacity with the highest interchangeability of parts. 
Latest developments in Mechanical Seal Design for higher dependability and simplicity. 
Smoother running due to stre: ng of impeller and volute and heavier bearing bracket. 
Lowest maintenance. Parts subject to wear can be replaced in less time than in similar pumps. 
Very latest proven design features 0! streamlined flow and mechanics which give greater de- 
pendability, lower maintenance and efficient operation at no higher cost. 

Ask for Bulletin 6000. 
For lower pressures, capacities and temperatures, ask for Bulletin 6100, Transit Type CS. 


fice cmd Works, CRY, PENNA, 


CHICAGO, 624 Midhigan 762 HOUSTON 527 West 
NEW YORK, Rockefetic: PHM AOELPHIA 2324 Fidelity budding: 
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Do you need a 


SPECIAL PUMP? 


No matter how special your requirements, 
you may get exactly what you want, 

from Ya to 40 hp, from this complete line 
of Ingersoll-Rand Motorpumps: 


MOTORPUMPS 


CRADLE-MOUNTED PUMPS 


CIRCULATING 
AND 
COOLANT 
PUMPS 


TURBINE DRIVEN PUMPS 


STANDARD DUTY 


Single Stage 
5 to 250 gpm 


Single Stage 
Heads to 175 ft. 


10 to 1800 gpm 
Heads to 240 ft Two Stage 
5 to 55 gpm 


Two Stage 
Heads to 300 ft. 


20 to 275 gpm 
Heads to 500 ft Four Stage 


5 to 50 gpm 


Heads 300 to 600 ft. 


Single Stage 
5 to 250 gpm 
Heads to 175 ft. 


Single Stage 

10 to 1800 gpm 
Heads to 240 ft 
Two Stage 


5 to 55 gpm 
Heads to 300 ft. 


Two Stage 
20 to 275 gpm 
Heads to 500 ft. 


Sungle Stage 
5 to 150 gpm 
Heads to 125 ft. 


Single Stage 
5 to 1800 gpm 
Heads to 240 


Two Stage 

to 275 gpm 
Heads to 500 ft 
Four Stage 

5 to 50 gpm 

Heads 300 to 600 ft 


Can be supplied with any 
desired type of direct- 
connected motor — single or 
polyphase, a-c or d-c; open, 
splash-proof, totally enclosed 
fan cooled, explosion proof 
or marine type. 


Can be supplied with any 
type of motor (as above) 
direct-coupled, gear driven, 
or V-belt driven. Also avail- 
able with steam turbine or 
gasoline engine drive 


Available in three types; 

1) Immersion type (pump 
submerged in liquid) 

2) External type, with side- 
wall mounting bracket 

3) External type with 
bracket for horizontal 
mounting 


Centrifugal pump element 
same as in Motorpumps — 
but direct-connected to a 
velocity stage, impulse type, 
steam turbine. Particularly 
applicable to refinery, proc- 
ess and gas plant service 


Open impellers for 
handling liquids 
containing sus- 
pended material are 
available on most 
sizes of Motor- 
pumps and Cradle- 
Mounted Pumps. 


To avoid leakage 
under unusual con- 
ditions, Cameron 
mechanical shaft 
seals, smothering 
type glands, or 
Merco - Nordstrom 
grease seals can be 
supplied. 


Casings and impel- 
lers can be built of 
special materials 
where required. 


be met quickly from our complete line of 
standard pump parts. Whatever your pump 
problem, your nearest I-R representative 
is qualified to give you expert assistance. 


These standard I-R Motorpumps are avail. 
able for prompt delivery~ from the factory, 
or from nearby District Office stocks. Even 
your so-called “special” requirements can 


THE CAMERON 


MOTORRPU 


A PRODUCT OF 


Petroleum Re finer 


\ 444 
| ww | —_—<<_| 
— | 
| | 
| 
Ingersoll-Rand | 
_— 11 BROADWAY, NEW YORK 4, N. Y. 472-9 : 
COMPRI RS- AIR 5. ROCK NDEN PNT M AS ENGINES 
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ENGINEERING 


Socony-Vacuum Oi] Company, Ine 


An apparatus ts claimed tor hydro . . 
carbon conversion in the presence of comes bef f 
moving compact column of partick ul men » in 
form catalyst. The apparatus is adapted , 
to provide uniform, uninterrupted down 
. ward flow of the solid particles across 
the 


entire cross-sectional area 


CRACKING AND REFORMING 


U.S.P. 2,490,866. Preparation of Cyclo- 
pentadiene from Dicyclopentadiene. H 
|.. Gerhart to Pittsburgh Plate Glass 
Company. 

Dicyclopentadiene is continuously 
passed into a cracking zone at a tem 
perature of 170-300°C. and under a 
pressure of 25-500 mm. Hg. Dicyclopen- 
tadiene is condensed from the vaporous 
effluent mixture, and cyclopentadiene 
formed is absorbed in a solvent 


U.S.P. 2,491,303. Catalytic Conversion of 
Hydrocarbon Oil. 1). B. Eastman to 
The Texas Company 
In the production of gasoline by cata- 

lytic cracking of hydrocarbon oils with 

regeneration of the cycling catalyst, the 

cracking periods are limited to 1-10 

seconds. The oil is charged in_ these 

periods at a rate corresponding to 100- 

500 liquid volumes of ml per hour per 

volume of catalyst. The regenerating gas 

is passed through the spent catalyst for 
periods of 2-20 seconds to reactivate the 
catalyst and to store sufficient heat in 


the catalyst mass to maintain the reac- 
tion temperature in the succeeding crack- Merely hopeful buying is unnecessary. In Buell experience 


ing period 


each job is sufficiently different from all others to warrant complete 


HYDROGENATION, 
DEHYDROGENATION, 


AROMATIZATION in this direction is yours for the asking . . . with no obligation whatso- 


analysis and individual job engineering. Our specialized experience 


U.S.P. 2,491,135. Contacting Fluid Solids ever. If a cyclone collector is to be recommended, Buell has the 

with Gases. W. F. Rollman to Stand 

ard Oil Development Company ‘ ’ P 

Carbon monoxide and Hy, are con- patented ven Tongeren Shave-Off to do away with double eddy 
tacted at synthesis conditions with a 
dense, turbulent fluidized mass of cata 
lyst particles in a reaction zone which J 
comprises a bottom portion with in. | ... if you have a specific problem, outline it for us. Remember...no ~ 
creasing cross sectional area in upwar« 
direction. At least a portion of the cata . 
lyst is in the obligation Is involved. Write: Buell Engineering Company, 70 Pine 
form of vertical downwardly flowing _ 
streams from the periphery of the bot Street, Suite 5070, New York §. N. Y. 
tom portion and is then suspended m 
synthesis gas. Separate streams of the 
resulting suspension are passed upwardly 
along inclined paths corresponding in 
number to the vertical streams. The 
separate streams are united in the bot 
tom portion of the reaction zone. The 
principle of this method is useful also 
in other processes of contacting finely 
divided solids with gasiform fluids in a 


inefficiencies. If you cre interested in principles, write for our catalog 


reaction zone 


U.S.P. 2,491,518. Generation of Synthe- 
sis Gas. i W. Riblett to Hydro arbon 
Research, Inc 

Hydrocarbons and hixh-punty oxygen 
are preheated to at and E i heere q E i ene y i 
then maintained at a temperature of 
2000-3000" F. and a pressure of 100-500 
psi. under controlled conditions of pro- DUST RECOVERY 
of the reactants and 


portions charged 
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YOU can STOP RUST... PREVENT RUST... 
on ail your rustable metal surfaces with RUST- 
OLEUM. Every day, rust eats away on your metal 
tanks, pipelines, drilling and pumping machin- 
ery, metal buildings, roofs and fences. Yet, rust 
can be stopped and protection given economic- 


ally with RUST-OLEUM. 


For more than a quarter of a century RUST- 
OLEUM has been proved under severe condi- 
tions of weather, fumes, salt air, salt spray, and 
other rust producing conditions. Railroads, ship- 
yards, builders, refiners... nationally known 
users* in almost every field of industry. . . have 
found RUST-OLEUM the economical way to stop 
rust and prevent further rust. Architects, builders, 
engineers, maintenance men now specify RUST- 
OLEUM for primer, ‘shop coat’’, and finish coats. 


RUST-OLEUM adds extra life to meta! buildings, 
equipment and other metal gurfaces and can be 
applied over already rusted surfaces without ex- 
tensive surface preparation. Yet, RUST-OLEUM 
costs no more than most quality materials. 
RUST.OLEUM not only protects — it beautifies 
as well! RUST-OLEUM is available in a large \ 
selection of colors including aluminum and white. A 

It spreads evenly . . . and dries free of brush- 
marks in 4 to 12 hours, depending on conditions, 
to a tough, pliable film that »rotects against rust. 
Be sure you get on/y genuine RUST-OLEUM for 
positive protection against rust! Specify RUST- 
OLEUM to your contractor or architect on any 
new construction, remodeling or maintenance 
work 

RUST-OLEUM is stocked and sold by leading 
industrial distributors in all principal cities of 
the United States and Canada. See Sweets for 
complete catalog and nearest source of supply, 
or write us direct for complete information. 


*Nawmes on request 


RUST-OLEUM CORPORATION 
2554 Oakton Street . Evanston, Illinois 
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of contact time. Synthesis gas substan 
tially free of carbon is obtained 


U.S.P. 2,493,454. Gas Processing for the 
Synthesis of Hydrocarbons. |. |). Hawy 
to Stanolind Oil and Gas Company 
A minor stream of methane is oxidized 

with an excess of air to produce a com 

bustion mixture of CO, water, and un 

reacted air at a temperature above 2500 

F. A major stream of methane 1s ad 

mixed to the combustion gas to reduce 

the temperature to 1750° F. The result 
ing mixture is contacted with a retorm 
ing catalyst under adiabatic conditions 
whereby a portion of the methane 1s 
oxidized exothermically with residual 
oxygen and another portion is endo 
thermically reacted with CQ. and water 
The resulting reaction mixture compris 
ing CO, Hy, and unreacted air is cooled 
to 610° F. and is contacted with a finely 
divided iron-type catalyst in dense turb 
ulent fluidized phase. Heat is extracted 
from this synthesis zone to manta its 
temperature at 450-675 I Details of 
the method tor separating and recover 
ing the reaction products are also in 
cluded in the claims 


DESULFURIZATION 


U.S.P. 2,490,799. Gas Purification Proc- 
ess. H. A. Gollmar to Koppers Com 
pany, Inc 
Alkaline soltuton 


H.S from fuel gases is activated by 


spent m removing 


aeration at ordinary temperature and 
under a dimimished pressure im excess 
of 250 in. of water. Absorbed HS is re 

moved from the solution and the pro 
duction of alkali metal thiosulfate is 


d 


U.S.P. 2,490,840. Gas Purification Proc- 
ess. |. A. Shaw to Koppers Company, 
Inc 
\ fluid to be desulfurized is intimately 

contacted with an amme-contaming me 

dium to dissolve sulfur compounds. The 
purifed fluid is separated 
maiming mixture of amime and amune 
sulfur complex formed ts extracted wit! 


and the re 


a solvent immiscible with this mixture 


HEAVY OILS AND WAXES 


U.S.P. 2,491,055. Grease Composition. \ 
] \ 1) \W 


Morway at Young to 
Standard Ohl Devel pment Company 
\ lubricatine grease composition cor 
sists of a major proportion of mineral 
oil, 3-30 percent of a tatt acid ~metal 
soap, O=.1-5 percent of a high mol. wt 
polymer t 40-65 per ent by weight of 
a polymerizable mono-olefinic compound 
having a cvche nucleus «tvrene) 
d 60-35 percent an aliphatic 
of 3-8 C atoms. This copolymer shall 
have an intrinsic viscosity greater thar 
0.5. The grease als contains .O1-3 per 
cent of an aliphatic linear polymer strin 
giness agent with an average mol, wt. ot 
at least 30,000 polvisobutylene) 


U.S.P. 2,491,066. Rust Inhibitor for 
Mineral Oils |. 1. Wasson and G. W 


Duncan to Standard Ohl Development 


‘ 
Of 
UM 
é ST Pp 
RED (50) 
{ 
: 
| 
k 
4 
Compat 
\ non-volatile petroleum vehicle con J 
tams a petroleur metal sulfonate as a I 
rust mbubitor, ar an activator for this 
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Patents 


inhibitor. This activator is an oil-soluble 
alkylated acidic material with two polar 
groups of which one is COOH and the 


other is COOH or sulfur. These polar 
groups shall be separated by at least 
one and not more than 4 C atoms, and 
the alkylating group shail have 10-30 


atoms 
U.S.P. 2,491,120. Flushing Compositions. 

Cc. M oane and T. H. Rogers to 

Standard Oil Company of Indiana 

A flushing oil composition com- 
posed of a catalytically reformed naphtha 
fraction boiling between 350-750° F. and 
having a gravity of 10-13° API and of 
5-95 percent this reformed naphtha 
traction alkylated with an olefin 


is 


U.S.P. 2,491,441. Water Resisting Grease. 
R \. Butcosk and EF I White to 
Socony-Vacuum Oil Company, Inc 
\ grease composition comprises a 

proportion of a mineral Inbricat 

10-30 percent of fatty acid metal 

and 0.2-6 percent by weight of a 

or Me he « 


increased water 


major 
ine oil, 
soaps, 
resinate of Zn, Cd, Ca, 
position pr 


om 
SSESSES re 


sistance 


U.S.P. 2,491,641. Production of an Alu- 
minum Base Grease Containing Or- 


ganic Amines. A. A. Bondi to Shell 
Development Company 
An aluminum soap grease is formed 


under spec tal process conditions trom a 
mineral ot] base with a viscosity 
than 2,000 SSU at 100° F., aluminum 
monostearate, and 0.05-0.3 percent of a 


saturated aliphatic amine with 5-36 C 
ate 


ot less 


Ths 


U.S.P. 2,491,649. Lubricant Composition. 
G. W. Duncan and |. C. Zimmer to 
Standard Oil Development Company 
A major amount of a mineral lubricat- 

ing on is compounded with 0.02-10 per- 


cent by weight of the reaction product 
obtained under special conditions from 
at least one mol proportion of a metal 
salt of oil-soluble petroleum sulfonic 
acid with one mol proportion of an 
alkali or alkaline carth metal polysul- 
ficle 


U.S.P. 2,491,683. Lubricant 
1. C. Munday and D 
Standard Oil Development 


Composition, 
oxers 
ompany 

\ major proportion of a paraffinic hy- 
drocarbon lubricant is compounded with 
a ce chlorinated aliphatic 
hydrocarbon having at least 10 C atoms 
This « 


mdensate of a 


and naphthalene or phenol on 
densate is dissolved in the hydrocarbon 
together with a polymerised alky! fuma- 
rate Both these conypounds serve as 
pour depressants 


U.S.P. 2,491,772. Extreme Pressure Lu- 
bricants. Rudel to Standard 
Oi Development ¢ 
An 

formed from a hi 

lubricating oil and 

weight the total cermposition) of the 
reaction product of an alkali metal salt 
substituted dithtocar- 


mpany 
lubricant is 
refined mineral 
percent (by 


extreme pressure 


of a hydrocarbon 


ham acid swith a chlorimated hvydr 

carbon. This reaction product has the 
formula AXCSS Ester where X is a 
dialkv! amine, monoalkylaryl amine, or 
the prperidime radical, and the ester 


forming group is a chlorinated petroleum 
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these tools drive 
PRODUCTION 


COSTS 


RETOOL 


SPRINGFIELD, OHIO 


There's an AIRETOOL tube cleaner and tube 
expander for every type of tubular construction. 
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objective . . to drive your costs DOWN. yo. i 

this work. They are built with tough, long lasting metals . . . motors are Oe. 

Give AIRETOOL products a thorough trial soon in your plant For full infor. ah 

mation write The AIRETOOL Mfg. Co., 316 S. Center St., Springfield, O— ae % 

MANUFACTURING Company | New York, Philadelphia, 


SAFETY EQUIPMENT HEADQUARTERS 


Analytical Instruments 


FOR PROCESS AND SAFETY CONTROL 


INFRA-RED 
Gas and Liquid 
Analyzer 


infra-red light in a portion of the spectrum which is specific 
for each product, the M.S.A. Lira Analyzer provides 
accuracy of analysis to + or — 1 ppm. for many fluids. De- 
signed for permanent installation and continuous record- 
ing, the Analyzer can be adapted to any of many types 
of process control and may be obtained in explosion-progf 
case. Write for Bulletin DZ-4. 


Continuous measurement of a specific hydrocarbon in a 
complex stream, measurement of water in hydrocarbons, 
measurement of butane and propane in natural gases before 
and after processing—with measurement of samples in 
either the liquid or vapor phase, as required—are all within 
the range of this new, precision instrument. Operating on 
the principle that most gases, vapors and liquids absorb 


M’S‘A OXYGEN INDICATOR 


Type C 


Offering an effective means for improv- 
ing combustion control, the safety of 
refining operations, and controlling 
pipeline corrosion, the newly-improved 
M.S. A. Oxygen Indicator Type C 
measures the oxygen conten: of inert 
and combustible atmospheres. Stability 


creased, and maintenance simplified— 
no scrubber is required for removal of 
CO? from gas sample. The instrument 
may be mounted on steel panel and base 
with recording potentiometer for a con- 
tinuous record of sample analyses. Com- 
plete details in Bulletin DW-3. 


of the measuring circuit has been in- 


Safe, continuous sampling of atmos- 
pheres where combustible gases and 
vapors may be present is provided by 
this widely-used instrument. The vari- 
ous explosion-proof types of the M.S. A. 
Combustible Gas Alarm are engineered 
specifically for the detection of indi- 
vidual combustible gas and vapor haz- 
ards encountered in petroleum proces- 


Explosion-proof 
COMBUSTIBLE GAS ALARM 


sing. All parts of the instrument are 
constructed in explo sion-proof condu- 
lets, and the Alarm may be panel- 
mounted if desired. When required, 
multiway sampling valve can be pro- 
vided, enabling one instrument to test 
as many as eight different locations. 


Write for full information. 


MINE SAFETY APPLIANCES COMPANY 


a Ressieinse THOMAS AND MEADE STREETS - PITTSBURGH 8, PA. 


Detailed Bulletins ! 


M°S°A 
GAS INSTRUMENTS 


Continuous Carbon Mon- 
oxide Recorder 

Carbon Monoxide Alarm 

Portable Carbon Monoxide 
indicators and Detectors 

Combustible Gas Indicators - 

Benzol indicator 

Hydrogen Sulphide Detector 

Explosimeters 


Write for 


= 
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Patents 


hydrocarbon radical of 8-30 C atoms 
with 5-50 percent chlorine content 


U.S.P. 2,492,334. Stabilization of Organic 
Compounds. R. B. Thompson to Uni- 
versal Oil Products Company 
Organic materials which are subject 

to oxidative deterioration, such as motor 

fuel, lubricating oil, cracked gasoline, 
diesel ol, ete., are stabilized by the addi 
tion of an oxidation inhibitor compris 
ing a ketone having a sulfur atom at 
tached to the C atom beta to the keto 
group, such as a heta-alkylthioalkanone 

Useful inhibitors can, for example, be 

obtained by condensing an alpha- beta 

unsaturated ketone with a mercapto 
compound 


U.S.P. 2,492,335-6. Stabilization of Or- 
anic Compounds. |. A. Chenicek and 
f B. Thompson to Universal Oil 
Products Company 
These patents are closely related to 
U.S.P. 2,492,334. The inhibitor added ac 
cording to U.S.P. 2,492,335 is of the 
formula: X, in 
which R, R’, and R” are hydrogen, 
alkyl, alkenyl, aryl, alkaryl, cycloalkyl, 
or heterocyclic radicals, and X is a 
hydrocarbon group, the two S atoms of 
the compound being attached to different 
C atoms of this group. An example of 
this inhibitor is a polythioalkane polyone 
According to U.S.P. 2,492,336 the inhibi 
tor is a bis-(gamma-ketoalkyl) sulfide of 
the general formula: S(CRR’-CR” 
HCOR”'), in which R, R’, R”, and 
R”’ have the same significance as in the 
previous formula 


U.S.P. 2,492,789. Lubricating Oil Com- 
sition. H. C. Fvans and D. W 
‘oung to Yasco, Ine 
Hydrocarbon lubricating oil is blended 
with 3 percent by weight of a polybutene 
having a mol. wt of about 12,000, an 
equal amount of a polyacrylate having a 
mol. wt. of about 17,000, and with 12 
percent of dibutoxy ethyl phthalate. A 
lubricant of improved viscosity index is 
formes 


U.S.P. 2,493,213. Lubricant. M.S. Alta 
mura to Soecony-Vacuum Ohl Com 
pany, Inc 
A mineral oil fraction has an admix 

ture of a minor proportion (0.01-1.0 per 
cent) of triethyl lead caproate for pre 
venting rusting of ferrous metal in the 
presence Of water and inhibiting emul 
sion formation with water 


U.S.P. 2,493,216-7. Mineral Oil Compo- 
sition. H. G. Berger and Ek. W. Fuller 
to Socony-Vacuum Oi] Company, Inc 
A viscous mineral oil fraction has in 

corporated therewith specified minor 

amounts of an oil-soluble metal sul 
fonate; an oil-soluble, P- and S-contain 

ing reaction product obtained trom a 

phosphorus sulfide and a dicyclic tert 

pene, or the like; and a P- and S-contain 

ig reaction product obtained from 1 

mol P.S. and 4 mols of oleyl alcohol 

According to U.S.P. 2,493,217, the sul 

fonate is replaced by a sulfurized metal 

carboxylate, while one of the two other 
additives can be omitted. The corrosion 

and oxidation characteristics of the ol 

are improved by the additives 


U.S.P. 2,493,284. Diesel Engine Fuel. A 
Farkas to Union Oil Company of Cal 
tornia 
A petroleum hvdrocarbon fraction 
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$DEAL FOR PLANTS REQUIRING SMALL 


=” VOLUME OF CONSTANT-ANALYSIS INERTS 


¥ you need a compact source of a clean, chemically inert gas containing 
inerts — save money, specify Kemp! 88°, nitrogen, 12° CO’... a gas so 
Two new Kemp Inert Gas Generators pure it is used without further processing 
(models MIHE-1 and 2) deliver 1000 in the manufacture of aspirin and 
and 2000 cfm respectively. Both offer laboratory chemicals, fine paints and 
all features of larger equipment: air a host of other products. 

filter, push-button starting, automatic 


fire check, 


flow meter etc. .. . and WRITE FOR DATA 
assure that you get same analysis gas 
from 1% to 100% of capacity. 


Whether you need inerts for purging, 
fire protection, mixing, blanketing or 


FOOLPROOF OPERATION a special application . . . specify Kemp. 
Kemp Generators burn ordinary gas For technical information, write for 
just as it comes from the mains. A Bulletin 1-11. To find out how you can 
famous Kemp Carburetor, part of each benefit: tell us how you produce inerts 
installation, assures complete combus- now; we'll show you how Kemp can 
tion without “tinkering” ...to produce solve your problem. Mail Coupon today! 


hk MP INERT GAS GENERATORS 


OF BALTIMORE Gentlemen: Send me information. Alse, shew me how 


CARBURETOR 


RNERS 


' much we con seve on inerts. We now spend 
per mcf for inerts used in (precess.) 
! 


21 


; 
\ Gl) MEW KEMP INERT GAS GENERATORS ‘a 
| 
‘ay 
P 


fer your old 


“With this 
RIGAID Tristand 
I've got a good 
workbench 
anywhere | need 


Tristand’s tray 
keeps all your tools in easy reach 


@ No stooping, less fatigue and speedier work now that you 
don’t have to bend over every time you change tools. New 
tray attaches in a jiffy, makes Tristand rigid so it can’t fold 
up in use. Legs have rubber feet to prevent creeping. RIGnID’s 
LonGrip tool-steel jaws won't slip, won’t mar polished pipe 
and tubing. Yoke vise, 2'/)" capacity; chain vise, 4.” Buy new 
work-saver ritmm Tristands from your Supply House. 


WORK-SAVER P 


U.S.P. 2,491,915. Process of the Prepa- 


Patents 


boiling between 300-800° F. is com 
pounded with 0.1-5 percent by volume 
of an organic sulfoxide or an organic 
sulfone ot a lower alkyl, phenyl, benzyl, 
or a heterocyclic ring group with up to 
6 C atoms and 1-3 sulfinyl groups in the 
ring. The additive has the effect of an 
ignition accelerator, and the fuel has 
low gum-forming tendency 


U.S.P. 2,493,483. Marine Engine Lubri- 
cant. C. E. Francis and R. C. Jones to 
Shell Development Company 
A marine engine lubricant capable of 

forming stable emulsions when in con 

tact with an aqueous medium c: mprises 

a mineral lubricating oi! and small, spe 

cifed amounts of a glyoxalidine, an alkali 

or alkaline earth metal sulfonate, and a 

partial ester of a polyhydric aleohol and 

a higher tatty acid with at least 10 ¢ 

atoms 


PETROCHEMICALS 


U.S.P. 2,489,320. Nitration of Paraffins. 
FE. M. Nygaard, W. I. Denton, and R 
B. Bishop to Socony-Vacuum Oil 
Company, In 
Propane ts selectively converted to 2 

nitropropane and 2,2-dinitropropane by 

treating propane with a mitrating agent 

at a temperature of 150-250° C. and a 

pressure in excess of 150 psi. and with 

a space velocity im excess of 0.1 


U.S.P. 2,490,489. Process for Copoly- 
merizing Maleic Anhydride and Sty- 
rene. E. J. Tauch to E. I. du Pont de 
Nemours & Company 
Styrene containing polystyrene is 

copolymerized with maleic anhydride in 

xylene solution. Water is added and also 
an amount of alkali not greater than 
one-tenth of the total amount required to 
hydrolyze and neutralize the copolymer 

to a pH of 48-5.7, measured in a 25 

percent aqueous solution. After removal 

of the xylene, hydrolyzation and neu 
tralization is effected by digestion with 
additional alkali 


U.S.P. 2,491,057. Catalytic Oxidation of 
Ethylene to Ethylene Oxide | A 
Nevison and R. M. Lincoln to The 
Atlantic Refining Company 
Ethylene oxide ts formed by treating 

ethylene with air in the presence of 

a catalyst comprising 5-15 parts of ba 

rium peroxide and 100 parts by weight 

of finely divided silver. The rise of tem 
perature during the exothermic reaction 

is «6controlled by maintaining 500-700 

parts of massive metallic copper or sil 

ver in admixture with the catalyst to 
absorb the heat of reaction 


U.S.P. 2,491,500. Controlled Catalytic 
Vapor Phase Process. | Lonewel 
to Standard Oil Development Com 
pany 
Phthalic anhydride is produced by 

contacting an upwardly flowing vapor 


of aromatic hydrocarbon mixed with 
Xygen-contaming gas tor a period of 
less than one second with free-falling 


tused vanadium oxide microspheres of 
20-60 mesh at a temperature of 950-1100 
I The used, steam stripped micro 
spheres are turther treated for re-use 


‘ol 
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ration of Acetals. P. L. Barrick and oe, 2,492,629. Acylation of Thiophene. 

A. A. Pavlic to E. L. du Pont de D. Hartough and A. I. Kosek to Patents 

Nemours & Company nth Vacuum Oil Company, Inc 
Thiophene compounds are acylated by 

means of acy! halides or anhydrides of mole of acylating agent. 

carboxylic acids in the presence of a : 

ZnCh, Zn Bre, or Znl, catalyst. The com- 2,492,631. 2-Acetyl-4-Methylthio- 

pounds obtained have an acyl radical H. D. Hartough and A. I. 

attached to the thiophene nucleus fosak to Socony-Vacuum Oil Com- 

pany, Inc 


Carbon monoxide and H: are reacted 
preferably at a pressure of 20-1200 atm 
and a temperature of 80-300° C. in the 
presence of a hydrogenation catalyst, 
such as Co, with an initially present sat- 
urated alcohol and an olefinic unsatu- 
rated compound, e.g. a hydrocarbon with 


one or two olefinic linkages. At least two U.S.P. 2,492,630. Acylation of Thiophene A mixture of 3-methylthiophene, an 

mols of the alcohol shall be initially with Boron Thifluoride Catalyst. H acetylating agent, and a strong hydroxy 

4 present for each mol of the olefinic com D. Hartough, S. |. Lukasiewicz, and acid of phosphorus having an_ initial 
pound. Acetals are obtained A. I. Kosak to Socony-Vacuum Oil dissociation constant greater than 1.0 x 
Company, Inc 10° is maintained at suitable tempera- 

U.S.P. 2,491,919. Process for the Re- The process of this patent differs ture for a period of time sufficient to 


covery of Nitrogen Oxides and Hy- = from that of U.S.P. 2,492,629 only in that effect acetylation, The neutralized prod- 


drocarbons from Gaseous Mixtures. RF, is here employed as the catalyst in uct is distilled. A mixture of 2-acetyl-4- 
S. Fely to Commercial Solvents an amount of less than one mole per methylthiophene and 2-acetyl-3-methyl- 


Corporation 

Alkanes with 3-8 C atoms are nitrated 
in vapor phase. After removal of the 
nitroalkanes formed, the residual mix- 
ture of unreacted alkanes, nitrogen ox- 
ides, carbon oxides, and unsaturates is 
contacted with a selective liquid hydro- 
carbon absorbent for the alkanes, e.g 
kerosine. The unabsorbed gases which 
contain only a very small percentage of 
alkanes, if any, are reacted with an ex- 
cess of air to oxidize the nitrogen 
oxides to nitrogen dioxide which is re 


as HNO, 


covered as such or 


U.S.P. 2,492,481. Apparatus for Making 
Carbon Black. C. Kaufmann and R 


H. Hall to Shawinigan Chemicals, Ltd 
Details are claimed of an apparatus 
for producing carbon black by the ther 


mal decomposition of an endothermi 
hydrocarbon gas NO threaded connections to 
U.S.P. 2,492,622. Continuous Process for sens this American Trea 
Preparing Halothiophenes. 1. |. Valve designed for recipro- 
— = to Socony- Vacuum Oil Com cating pumps in refinery and 
industrial service! 


Pure halogenated derivatives of thio- 
phene and alkylthiophene are continu- 
ously prepared by continuously contact- corrode! Con- 
ing the material to be treated with NO steel to a 
chlorine or bromine. The resulting halo- structed entirely of bronze 
genated mixture is flowed into an aque nd h li f . 
us alkaline solution to completely re- a phenolic, for operating 
move acidic material from this mixture temperatures up to 300°, and 
The solution is then immediately steam- . 
pressures up to 750 psi.* 


distilled. The ensuing overhead is con- 


densed to yield an organic distillate with Mfanufactured for all stand- 
an overlying water layer. The organi 


distillate is fractionated to recover un ard reciprocating pumps using 
actec roph constitue an 
reacted thiophene nstituent and the replaceable valves. 


desired halogenated derivative thereof 
EACH PART HIGHLY EFFICIENT! 


U.S.P. 2,492,623. Preparation of Tri- 
chlorothiophene. H. |. Coonradt and 


a ' - nig » to Socony-Vacuum 1. Hard, bronze alloy 3-web seat 2. Phenolic valve plate is highly 
u Company, ine is cast with center guide as resistant to both chemical 
Thiophene is reacted with an excess integral pert. action and high temperatures. 


ot chlorme present m an amount greater 
than 3 moles per mole of thiophene. The 3. Conical valve spring offers 4. Valve and spring retainer is 
resulting reaction mixture is subjected only 6 to 8 Ibs. resistance; recessed to prevent damage to 
to a temperature above the b.p. of thio compresses to ‘¢-in. for greater conical spring when valve 
phene for a period of time sufficient to valve lift in all pumps. plate is fully opened. 
decompose a substantial proportion of 5. Easily bled by use of 


the formed thiophene-chlorine addition 
products. The heat-treated mixture is 
then fractionally distilled to yield tri 
chlorothiophene 


retainer keeper. There are 
NO threaded connections. 


*For higher temperatures up to 950°F, we recommend our 
ell-ctainiess steel valve and seat of the same design. 


U.S.P. 2,492,624. Preparation of Tetra- 
chiorothiophene. H. L. Coonradt and 
D. Hartough to Socony-Vacuum 
Company, 


AMERICAN IRON & MACHINE WORKS CO. 


The process according to this patent 
differs from that of U.S.P. 2,492,623 
essentially only in that more ‘than 4 
moles of chlorine are here employed 
per mole of thiophene. Tetrachlorothio- 
phene is produced 
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BUILDERS OF OUTSTANDING PUMPS SINCE 1869 


8001 


Turbine Drive Horizontal Split Case 
Multi Stoge Centrifugal Pump 


8000 C 
Motor Drive Horizontal Split Case 
Double Suction Centrifugal Pump 


Ourobdle Duplex, Outside End Packed, 
Plunger Pattern Steam Pump 


Horizontal 
Durable Duplex, Pocked Piston Side Pot, 
tern Steam Pump 


[869 


DEAN BROTHERS PUMPS /NC. 


/NOIANAPOLIS 
323 W. Tewm 
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thiophene is obtained and fractionated 
to separate the first named compound 


U.S.P. 2,492,632. Alkyl Thienyl Keti- 
mine from Acylthiophene and Primary 
Amine Reaction. H. |). Hartough to 
Socony-Vacuum Oil Company, Inc 
An acy! thiophene is condensed witl 

a primary monoamine at a temperature 

above 100° ¢ 1 water tormed 1s re 

moved, and the produced alkyl thieny! 
ketimine is separated from the remanr 
ing reaction mixture by distillation or 


the like 


U.S.P. 2,492,633. Preparing Halothio- 
phenes. H. |). Hartough to Socony 
Vacuum Oil Company, Inc 
The process according to this patent 

is closely related to that of U_S.P. 2,492, 

622, the essential difference being only 

that in the present case the process ts 

not claimed as a continuous one 


U.S.P. 2,492,634. Preparing Halothio- 
phenes. H. |). Hartough and H. | 
Coonradt to Socony-Vacuum Oil Com 
pany, Inc 
Che process according to this patent 

differs from those of U.S.P. 2,492,622 
and 2,492,633 essentially in that the 
halowenated reaction mixture is added 
to a slurry of water and a metal lying 
between Al and above H in the electro- 
motive series: eg. Zn or Fe. The corre 
sponding contmuous process ts als 
claimed 


U.S.P. 2,492,644. Process for Making 
2,5-Dichlorothiophene. G. C_ Johnser 
to Socony-Vacuum Oil Company, Ine 
2,5-Dichlorothiophene is prepared by 

reacting 2-chlorothiophene with chlorine 

and heatine the resulting reaction mix 

ture in the presence of alkali to decom 

pose chlorine addition products formed 

The remaining mixture is fractionately 


distilled 


U.S.P. 2,492,645. Production of Thio- 
phenecarboxylic Acid. G. C. Johnson 
and |. W. Schick to Socony-Vacuun 
Oh) Compa Im 
2-Acetyithiophene is reacted with at 

acetic acid solution contaming 1-20 per 

cent by wemwht of HNO Thiophene 


carboxvilic acid is obtamed 


U.S.P. 2.492658. Metalation of Thio- 
W. Schick and H. PD. Ha 


onv-Vacuum Onl Con 


tacted with an alkyl 


benzene) and ; dium amal 

4 temper 

pomne t the 


amaleam ien s obtamed 


U.S.P. 2,492,659. Alkylthienyl Sodium 

Production. |. Schick to Socony 
Company, Ine 

rding to U.S.P. 2, 


mployed for the pr 
Sim at 
ne replace 


whene 


U.S.P. 2,492,660. Production of Thieny 
Sodium Compounds. | WoSechick t 
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Power Pump 
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Dual meter with bigh pressure oe 
using mercury for sealing fluid. 
used m low pressure ring. 


ercury level 


is not critical, in 


RING BALANCE 
METERS 


In conventional meters, mercury level must be exactly 
right to start with, and any loss of mercury throws the 
meter out of calibration. : 
Mercury level, however, is one of the many things you 
don't have to worry about in Hagan Ring Balance Flow Meters. The 
sole function of the mercury is to serve as a seal, and the only care 
necessary is to keep the level high enough for that purpose. 
This and other features make maintenance extremely simple— 
and ease of maintenance is only one of the advantages of 
these meters. For full information on these meters, or on any 
application in which you are interested, write to Hagan Corporation, 
Hagan Building, Pittsburgh 30, Pennsylvania. 


HAGAN CORPORATION 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
THRUSTORQ FORCE MEASURING DEVICES 
BOILER COMBUSTION CONTROL SYSTEMS 

METALLURGICAL FURNACE CONTROL SYSTEMS 


Ssugle ring, high differential 
meter, with imtegrator 


2 


Meter case for single ring 

meter. Case for dual meter oc- 

cupres same panel space but is 
5 inches deeper. 
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with NATIONAL AIROIL on-cas 
TANDEM COMBUSTION UNITS 


The unretouched photograph above shows the interior of one end of a double- 
ended Crude Heater Furnace. Each end of this furnace is fired with eight (8) 
National Airoil ‘Airocool'’ Gas and Oil TANDEM COMBUSTION UNITS. Note 
how controlled fuel oil flames remain horizontal throughout the correct length of 
' flame for maximum radiant absorption without impingement on bridge wall 


* 


tubes 
Showing one of the TANDEM UNITS The TANDEM UNIT has a high turn-down ratio with a steady flame . . . main- 
in action and photo at top right . 5 
i: an ates ves of Os Gaede tains high flame temperature with either fuel oil or gas; can be brought quickly to 
Heoter. full capacity with a clean fire. 


Mechanical Atomizing Oil Burners © Steam Atomizing Oil Burners © Refractory Burner and Mufle Blocks © Industrial Gos 
Burners © Low Air Pressure Oil Burners © Fuel Oil Pump Sets 


Main Offices & Factory: 1254 EAST SEDGLEY AVENUE 
PHILADELPHIA 34, PA. 


SOUTHWESTERN DIVISION: 2512 SOUTH BOULEVARD 
HOUSTON 6, TEXAS 


= 
| 
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Socony-Vacuum Oil Company, Inc 
[hieny]l sodium compounds (see U.S. 
P. 2,492,658-9) are here produced by 
contacting sodium im the presence of an 
inert organic solvent and at a tempera- 
ture of 50-150° C. with a thiophene or 
alkylthiophene containing one halogen 
substituent in the thiophene nucleus 
The halogen substituent is replaced by 
sodium 


U.S.P. 2,492,661. Metalation of Halo- | 
genated Thiophene. |. W. Schick to 
Socony-Vacuum Oil Company, Inc 
The process of this patent is closely 

related to that of U.S.P. 2,492,660. Thio- 

phenes and alky!lthiophenes with at least 

one hydrogen atom m the nucleus are 

employed here which can contam more | 
than one halogen substituent in the nu- 
cleus. An ether is employed as the sol- 
vent which has a C:CO ratio not greater 
than 4:1. A nuclear hydrogen atom ts 
replaced with sodium by the reaction, 

a halothieny! sodium thus being pro- 

ducet 


U.S.P. 2,492,662. Metalation of Halo- 
genated Thiophene. |. W. Schick and 
H. D. Hartough to Socony-Vacuum 
Oil Company, Ine 
The process according to this patent 

differs trom that of U.S.P. 2,492,661 

essentially only in that the reaction 1s 

carried out in the presence of small 
amount of mercury as an additive 


U.S.P. 2,492,663. Halothienylethanols. | 
W. Schick to Socony-Vacuum Onl 
Company, Inc 
\ halogenated thiophene having a re- 

placeable nuclear hydrogen atom is re 
acted as shown in U.S.P. 2,492,661 and 
the reaction mixture obtained, which 
ontains a halothienyl sodium, re- 
acted with ethylene oxide at a tempera- 
ture below the b.p. of the ether em 
ployed as the solvent. The resulting 
product is hydrolyzed to yield halothi- 
enylethanol 


U.S.P. 2,492,719. Preparation of Carbon 
Disulfide. ©. M. Thacker to The Pure 
Oil Company 
\ suspension of catalyst in molten 

sulfur is cyclically circulated through a 

heating and a reac.ion zone, heated to a 

temperature above the normal b.p. of 


sulfur and then intimately contacted 
with hydrocarbon gas in the reaction 
zone. Bot! ones are under sufficient 
pressure to maintain the sulfur in liquid 
phase CS: is produced Silica gel, 
bauxite, activated alumina, Fuller's 
earth, and catalytic clays are the pre 


ferred catalysts 


ae 2,492,983. Methanol Production. 
V. Grosse and J. C. Snyder to Hou 

Process Corporation 
Methane is reacted with SO, at tem 
peratures above 250° C. and below those 
above which methane is completely oxi 
lized. Methanol is formed 


U.S.P. 2,492,985. Oxidation of Hydro- 
carbons in the Presence of Liquid 
Catalytic Films. A. V. Grosse and J 
C. Snyder to Houdry Process Cor 
poration 
Low mol, wt. aliphatic hydrocarbon 

is reacted with molecular oxygen under 

onditions adapted to maintain the hy- 


OKADEE butane- 
propane VALVES 


Okadee Valves have the 
perfect seal for butane, pro- 
pane, and other hard-to- 
hold light fluids and gases. 
Their precision lapped seats 
and discs assure complete 
and positive shut-off. One- 
quarter turn fully opens or 
closes the valve. Being non- 
lubricated, they require no 
maintenance or service. 
Where fast, full opening 
and closing is essential. . . 
where leak-proof shut-off is 
paramount, such as on this 
butane - propane loading 
rack in a Gulf Coast refin- 
ery, Okadee Valves are the 
perfect installation. 
Ask your WECO Representative or 


write for catalog for complete de- 
tails of OKADEE VALVES. 
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ETERMINE 
STEAM 
cosrTs... 


WITH THE BROWN 
ACCOUNTING FLOW METER 


) # Rn costs for distribution and utilization of steam (or other fluid) 
will be known facts with the installation of a Brown Flow Accounting 
Meter. And you'll be able to put your finger on leaks and uneconomical 
operations ... because the hourly and daily records will let you know, 


Bulletin 2022, Brown Flow not approximate, what is happening, where it is happening, and when it 
Veters for Cost Iecounting.” is happening. 

ts complete and informative 

1 copy will be sent to you Brown Flow Accounting Systems are producing sensational economies 


upon request, Write today! 


in many plants, repaying the original investment in a very short time. 
1 Brown Recording Integrating Flow Meter . . . complete for a six-inch line 
. costs less than $500.00! 


Check, today, on the application of such an accounting system for your 
processes. Call in your local Honeywell engineer for specific information 


... he is as near as your phone! 


MINNEAPOLIS-HONEYWELL REGULATOR CO 
BROWN INSTRUMENTS DIVISION 
4498 Wayne Ave., Philadelphio 44, Pa. 
Offices 77 or ncipa! cities of the United States, Conede and throughout the «or 


Advanced Instiumentation 


FOR THE PETROLEUM INDUSTRY 
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Patents 


drocarbon m the vapor phase at super- 
atmospheric pressure of at least 5 atms 
and m the presence of a catalytic liquid 
in the form of a thin film. The volume 
ot this liquid shall be minor (e.2. 0.01-2 
percent) compared to that of the gase- 
ous reactants. Oxygenated organic com 
pounds are produced. A’ mixture of 
acetic acid and cobalt ac etate can, tor 
example, be employed as the catalytic 
hquid 


U.S.P. 2,493,038. Reaction of Methane 
with Sulfur Trioxide. |. C. Snyder and 
A. V. Grosse to Houdry Process Cor 
poration 
The process according to this patent is 
closely related to that of ULS.P 2,492, 
983. A catalyst consisting of a metal or 
a suliate of group II-B of the periodic 
table, eg., HeSO,, is here emploved in 
the reaction 


ISOMERIZATION 


U.S.P. 2,490,853. Isomerization of Satu- 
rated Hydrocarbons. HS. Hloch to 
Universal Oil Products Company 
An isomerizable saturated hydrocar 

bon is isomerized at a temperature be 

low 200° C. by means of a catalyst com 
prising a mixture of a major proportion 

# an alumimum halide and a minor pro 

portion ot a zine halide. These propor 

trons shall be such that the mixture is 


molten at the tsomerizing temperature 


U.S.P. 2,493,499. Pretreating Hydrocar- 
bons to be Isomerized. S. F. Perry to 
Standard Onl Development Company 
\ heht naphtha fraction containing 

olefins and aromatics ts isomerized in 

the presence of AIC deposited on alu 
mina and a hydrogen halide promoter 

Details of this process are claimed ac 

cording to which the naphtha fraction 

is first treated with excess hydrogen 
and a palladium-alumina catalyst under 
increased pressure to saturate olefins and 
aromatics, whereupon it is treated after 

separation of undissolved hydrogen in a 

second step with isomerization catalyst 


Refining Safety Record 
Shows Improvement in 1948 


The 1948 safety record of refining, ac 
cording to the Bureau of Mines injury 
statistics, shows that frequency and se 
verity rates of the department was much 
lower than the average rates of the in 
dustry. For the fourth consecutive year 
the frequency rate for refining was lower 
than the rate for the year preceding. The 
frequency of 9.51 injuries (fatal and non 
tatal) per million man-hours and the 
severity of 122 days of disability per 
thousand man-hours were the lowest for 
this department in the seven years of 
the bureau's injuries statistical service 

The frequency of 10.75 injuries per 
million man-hours for natural gasoline 
and recycle operations was better than 
the corresponding rate for all depart 
ments in 1948. However, the severity 
rate of 1.90 was less favorable than in 
1947 and was higher than the industry 
average for 1948 because of the increase 
n the number of fatal injuries charged 
to this department 


TYPE 


VARIABLE SPEED 


TURBINE 


Murray Type S Steam Turbines are well suited to a variety of jobs 
including those drives requiring variable speed. These turbines may be 
constructed with hydraulic type variable speed governors and complete 
pressure lubrication system including reservoir, filter, cooler, oil pres- 
sure g and th t Turbines so equipped are not only suit- 
able for variable speed operation but for higher operating speeds as 
well. These features make the Type S variable speed turbine an ideal 
drive for high speed centrifugal compressors and blowers. 

* Pictured above is such a machine designed to deliver 400 HP at 7400 
RPM. This hine is d for speed adjust t by of hand 
control or by automatic control. The turbine is also equipped with a 
vibrating type speed indicator and a remote control tripout device. Note 
that the construction provides an oil tank of generous oil capacity. The 
combined base and tank arrangement may be extended for mounting 
the driven machine if desired. 


Write today for full details. 


_.MURRA | IRON WORKS COMPANY 


BURLINGTON, IOWA 
Builders of Steam Power Equipment for Three Quarters of a Century 
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NEXT MONTH 


The Light Hydrocarbon and Natural 
Gasoline Issue 


REFINER 


Scheduled articles will give you . . . 
® Full page picture reports of several recently completed 
gasoline plants 
* Data on the manufacture of specialty naphthas 
* Process design of large new gasoline plants 


® Discussion of corrosion in natural gasoline desulfuriza- 
tion plants 

* Information on the reforming of naphthas for octane 
number improvement 


* Expansion details of a natural gasoline plant— 
products and production 


Make sure of your copy. If you are not 
a subscriber in your own name use the 
personal order form TODAY. 


Specialized for refining, natural gasoline and petrochemical engineering 
operation and management 


HOUSTON, TEXAS 


| want to receive PETROLEUM REFINER. Here's my check for 


1) 3 years for $4 ] 2 years for $3; [1] 1 year for $2 (U. S. and Canada) 


ear Latin America for $8; [] | year all other countries $10 
street i N 


Engaged in: Refining Natural Gasoline 


Other 


BOOKS 


Flow Meter Engineering 


Phases of flow engineering, and a new 
section by R. L. Parshall, inventor of 
the Parshall flume, giving design, details, 
operating instructions, and tables for 
measuring flows through open channels 
by means of weirs and flumes is included 
in The Foxboro Company's 7th edition 
handbook, “Principles and Practice of 
Flow Meter Eugineering.” 

Information is given for calculating an 
orifice, flow nozzle, Venturi tube, Pitot 
tube, or even a pipe elbow used for flow 
measurement. Liquids, steam or other 
vapors, and gas, are handled in separate 
sections. Instructions, curves, tables and 
viscosity corrections are furnished as are 
equations and curves for calculating 
throttling orifices to be used at critical 
pressure drops. Other features are a sec- 
tion on measurements of fluid flow in 
metric units, a table of corrections for 
barometric pressures, a table of pressure 
multipliers up to 5000 psig., a description 
of practical methods of applying AGA 
Gas Measurement Committee Report 
#2, instructions for use of the square- 
root planimeter on gas meter charts, and 
typical calculations in flow metering en 
gineering 

The Foxboro Company, Foxboro, 
Mass., price $7.00 


Chemical-Type Plant Costs 

The Bureau of Mines has issued a 
guide for use of engineers, estimators, 
accountants, and others, the report offers 
a uniform method adaptable to many 
types of chemical plants for estimating 
operating expenses covering direct costs, 
indirect costs of burden, fixed costs, and 
other costs, including contingencies and 
distribution expense. Operating cost esti 
mates, exclusive of capital investment 
costs, are given for three types of single 
and joint-process plants 

The report was prepared by C. W 
Van Noy, cost accounting clerk a 4 
Dunville, cost accountant: and R. G 
Dressler and ( ( Chaffee, chemical 
engineers, all of the bureau's coal-to-oil 
demonstration plant, Office of Synthetic 
Liquid Fuels, Louisiana, Mo 

Factors suggested for consideration in 
estimating process cost in chemical in 
dustries include the number and type of 
products to be manufactured, normal op 


erating plant capacity ane 


nual working schedule, evaluation f 
capital assets, materials inventory to be 
maimtaimed, state, county, and municipal 
taxes, anticipated insurance to be carried 
maintenance requirements pers mnel 
needed, plant location, source and avail 
ability t raw materials and utilities, and 
working capital required for eration 


Report i Investiwations 4534, Guide 
for Making Cost Estimates for Chemical- 
Type Operations, write Hureau of Mines, 
Publications Distribution Section, 4800 


Forbes Street, Pittsburgh 13. Free 


World Oil Geography 


World Geography of Petroleum,” 

mpleted by a group of expert petri 
] } 7 
leum ge gist under the sponsorship of 


the American Geographical Society, will 


be published shortly by Princeton Uni 
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Designed by men who know automatic 
control valves, the K & M Bellows Seal is the 
ultimate in protection for valuable or toxic 
process fluids or in vacuum service where air 
infiltration would be serious. 


The seal is engineered to be uncondition- 
ally leakproof. Its efficiency is assured by its 
rugged simplicity . . . by ingenious functional 
extra safeguards inherent in the unique de- 
sign of the seal itself. 


Study the salient features as indicated on 
the cutaway view. Note also that the tube 
collar, the inner tube and the valve stem are 
positively secled by welds — not threaded 
parts. The bellows, too, is sealed permanent- 
ly at the bottom of the inner tube by a 
resistance weld; thus pressure is confined to 

the outside of the bellows 
where it can be more safely 
taken . . . furthermore, the 
bellows cannot buckle. 


Here is the absolute 
seal between valve stem 
and valve body. Simple. 
Strong. Sure. Constructed 
of 3 ply Type 347 or 316 
Stainless Steel, for pres- 
sures to 500 PSI and tem- 
peratures to 600°F. the 
K & M Bellows Seal is avail- 
able with any K & M Dia- 
phragm Motor Valve in 
sizes from ‘% through 3 
inches with full travel in 
each size. 


Write for complete details. 
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BELLOWS 


Sefety chamber 
with tell-tole 
pressure gouge 
provides extra 
protection 


Combination bel 
lows tube collar 
ond travel stop is 
welded to valve 
stem safeguards 
seal against over 
travel. (It cannot 
be adjusted in 
correctly on 
reassembly). For 
long life, half the 
seals trovel is in 
tension and half 
COMpression 


Strategic ~elds 
between tube and 
bellows Hange 
permit double 
gosketing 

doubly tight se 
Teflon of sta 
clad gaskets ore 


used 


ih. 
F 
a 
f 
<a 
4 
2 
| 
| 
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5 Reasons 


Traps 


Look for these three STRONG low-maintenance fea- 
tures in the STRONG 80 Series Inverted Bucket Trap: 
1. Anum-Metl Valve and Seat—guaranteed 

leakproof for one year; 
2. Bolted-in seat design— insures tight seal, 
easy servicing; 
3. Stainless steel bucket and trim. 
Compare these features with other traps! 

STRONG 80 Series Trap sizes |)" to 242”, pres- 
sures to 250 Ibs., temperature to 500 F. (forged steel 
for higher pressures). 

Dual outlet simplifies piping, bottom inlet keeps 
trap cleaner. Years of trouble-free operation assured 
by super-STRONG construction. 

Catalog No. 67 describes inverted, open bucket and 
other types of STRONG traps. Write today. 


*Trade Mark Reg. U.S. Pat. Off 


STRONG, CARLISLE & HAMMOND COMPANY 
1392 West Ird Street 


Cleveland 13, Ohie 


Reducing Valve 70 Series Trap 


Books 


versity Press. The work was prepared 
under the editorship of Geologist Wal 


lace Pratt. with the assistance of Miss 
Derothy Good of the American Geo 
graphical Society geography will 
contan much new material, incleding 


filty specially prepared maps and numer 


ous tables and diagrams 


Oil-Shaie Patents 


United States and foreign patents cov 
ering processes on the miming, retorting 
and handling of 1 shale have been com 
pile in Bureau of Mines Bulletin 468 
“An Index of Oil-Shale Patents,” pre 
pared by Seunon Klosky, bureau chemist 
Listed are more than 800 American pat 


ents on oil shale available in the United 
States Patent Office on January 1, 1945, 
and includes other English-language 
patents as well as kuropear language 
patents. Ilustrated descriptions of most 
the American patents are given as are 


ibridgements of British and Austrahan 
patents 

Patent abridcements are arranged 
numerically with United States patents 
in Part lL. other English-language patents 
in Part Il, and European-language pat 


u 
ents m Part LIL. Each part includes an 


4 

alphabetical listing of the inventors and 
assignees. Part IV classifies the patents 
according to various methods of mimime 
retorting, and handling oil shale and 
vl-shale products. Patents on rehning 
shale oil were published by the Bureau 
in 1948 in Bulletin 467 An Index of 
Shale-Ohil Patents.” 

Supermtendent of Documents, 
Government Printing Office Washing 
ton 25, DD ¢ price $1.50 


Handling of Isotopes 


Recommendations for the safe handling 
of artificially-produced radioactive iso 
topes in the typical laboratory or small 
industrial operation are set forth m 
“Safe Handling of Radioactive Isotopes,” 
issued hy the National Bureau of Stand 
ards 

Handbook H42 was prepared by the 
national committee on Radiation Pro 
tection, established by the National Bu 
reau of Standards and drawing members 

om the medical organizations of the 


tr 

United States, raciation equipment com 
pames, and other government depart 
nents 


Given are general safety recommenda 
tions and specit proble ms on pers mnel 
laboratory desien and equipment, hazard 


instrumentation, hazard monitoring, and 
transportation of tsotopes 

Superintendent of Documents, U. S 
Government Printing Office, Washing 
ton 25 prieee 15 cents 


Film on Silver Brazing 


“Production Brazing with Low Tem 
perature Silver Alloys,” a new color film 
produced by Handy and Harman and 
avatlable throug! Me tal Groods ( rpora 
thon, contams suggestions on the use ot 
hrazing allovs in production braz 


tories show various applica 


me. (ase histe 


Address Thomas G. Rankin, 5239 
Brown Avenue, St. Louis 15, Mo 


More BOOKS on page 244 
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Tank Gauge System (item 129) 


Shand & Company's new cle« 
tronic precision remote reading tank 
gauge system imecorporates the contin 
ous balan Flectronik precision indi 


eator of Instrument 
Minneapolis-H 
Only four leads are 


tank be gauged 


no held relay r junction 


neywell Regulator Com 
required for 


and 


pany 
each there are 
be needed 
as each transmitter is directly connected 
to the recenve The system is adaptable 
standard 


tank ewauges for both low an 


pressure storage tanks 


for use with any t the 
sutomatye 
high 

For further information write Shand 
& Jurs Company, Berkeley, Calif 
number to th 


reter 
ring by erwoteum Ry 


PINER ttem 


Pressure Transmitter (Item 130) 


AIR VALVE ZERO ADAGTM 
ANC 
SPRING 


OMPENSATNG 
BELLOWS 

WITHIN SP 


VOLUME 
PRESSURE 


Ability t easure and transmit up t 
1000 feet the smallest ot essure chanwes 
with an accuracy t percent t the 
range span is claimed for Taylor Instru 
ment Companies new tor balance 
of pressure transmitter the insaire 
Develope las a companion to the Tayl 


Division, 


transaire temperature transmitter, the in- 
strument teatures narrow range spans of 
20 to 40 psi. available over range limits 
of 35 to 415 psia. with sensitivity of .1, 
02, or 04 percent psi. depending on 
range span used. Other features claimed 
are volumetric pressure system; elimina- 
tion of individual calibration of matching 
receivers or receiver-controllers; variable 


operating ranges, and shiftable range 
limits 
For further information write Taylor 


Instrument Companies, Rochester 1, N 
referring by number to this 
REFINER item 


Globe Valve (item 131) 


PETROLEUM 


Teflon packing of Na 
Carbide 
rrosion 


xcept tor the 
tronal ¢ 
ind Carbon Corporat 


arbon Division, in Unior 
n's new ¢ 
valve mtact 
ith the Auid are 


thus pr 


resistant globe all parts in ¢ 


Karbate” 


rroston 


impervious 
and 
eliminat 


eventing 


contamimation and practically 
ng replacement and maintenance ex 
penses. Available in 1 


lubricating valve 
ttling 


and inch sizes, 


is designed tor 


sell 


shut ff and the service with cor 


sive m abrasive solids 
For on M-S803A) write 
Natior sion, Union Carbide 
and Carbon Corporation, 30 East 42nd 
Street, New York 17, referring by num 


this Perroteum Reeiner item 
Chlorine Dispenser (item 132) 


Catalog 61 describes Fischer & Porter 


Company's improved line of Rato-Chlor 
chlorine dispensers which automatically 
meter, control and dispense chlorime 

iry vacuum system is employed and 
satety is assured by automatic shutdown 
m vacuum failure Self-contamed cabi 
net-type units with capacities ranging 


information about products described on these 
pages write to the address shown, using the 


from a minimum of one pound to a maxi 
mum of 1200 pounds of chlorine per 
day, and systems with unlimited dispens 
ing capacity which retain all of the ad 
vanced design and safety features of the 
cabinet type units are described 


For a copy write Fischer & Porter 
Company, 61 County Line Road, Hat 
boro, Pa. referring by number to this 


Perro.eumM Reriner item 


Tower Packing (Item 133) 


Panapak, a new industrial packing tor 
fractionating towers, patented by Pan 
American Refining Corporation, is being 
represented by The Marshall-Moorman 
Development Company. A honeycomb 
like assembly of multiple layers of ex 
panded metal lath, panapack can be used 
in fractionating and distillation problems 
and ts expected to be applied in industrial 
air conditioning and liquid 
to-lhquid extraction processes 

For further information Pan 
American Refining Corporation, 122 East 
42nd Street, New York 17, referring by 
number to this PerroLteum Reriner item 


Vent Units (Item 134) 


hurmidihers, 


write 


A new series of alummum conserva 
tion vent valves, “Varec” fiwure Ne 
5800 series, is said to offer the greatest 
possible protection tor venting inflam 
mable liquid storage at the lowest cost 
per thousand cubic feet of venting ca 
pacity. It ts made in sizes from 2 to 12 
mches. The vent valve portion of the 
unit, the “Varec” figure N 200) con 
servation vent valve. flows more than 
in open nippl f the same size. The 
valve is desicened with venturi inlet 
hyperbolic pallets, center and side pallet 


guiding indable and renewabl 


seats other desirable features 
Flame portion of the unit 

Varec” figure No. 50 is listed by Un 
derwriters’ Laboratories for use on oil 
storage tanks, approved by Associated 
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TECHNICAL 
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ter Things for Better Living 


What petroleum chemicals research facilities does 
Du Pont have? 

Du Pont maintains a complete research department de- 
voted to the study of fuels and their components, both 
from a chemical and an engineering standpoint. Center 
of the Petroleum Chemicals research effort is at Deep- 
water, New Jersey. Road test fleets operate out of this 
headquarters as well as out of the El Monte, California 
Road Testing Laboratory. 


What other research facilities does Du Pont have? 

In addition to the research carried out in the Petroleum 
Chemicals laboratories, specific projects are maintained 
in the company's experimental station for which a new 
$40,000,000 building project is nearing completion in 
Wilmington. The findings of other laboratories through- 
out the company are available at all times for considera- 
tion as to their application to the petroleum industry. 


What are the objectives of Du Pont Petroleum 
Chemicals research? 

Du Pont has initiated a long-range program of funda- 
mental research leading to a better understanding of the 
combustion process and its chemical control. A wide 
variety of studies are under way to help refiners utilize 
present TEL compounds most efficiently. Others are 
aimed at improving antiknock compounds. Research is 
also conducted on other gasoline additives. 


What Technical Service does Du Pont offer? 


Du Pont provides an integrated technical service that 


works with refiners, equipment manufacturers and fuel 


users. 


How DuPont TEL Services can help you 


Does their work treat with refinery operation? 


Du Pont’'s men are fully trained in the various phases of 
refinery work and are able to consult with your manage- 
ment, research and development groups, not only upon 
problems related to the most efficient utilization of TEL 
Compounds, but also upon refining and treating processes 
that relate to the use of additives. 


Is Du Pont prepared to offer further technical services? 


Du Pont Technical Representatives will keep you advised 
on the latest technological developments in the refining 
and additives field and will work with you toward their 
incorporation into your own processes. They will also 
assist in training personnel in precision test methods. 


Does Du Pont consult with automotive manufacturers? 


Yes. Du Pont has a staff of experienced engineers whose 
function it is to consult with research and technical 
groups of automotive manufacturing companies on prob- 
lems related to the utilization of leaded fuels and other 
problems concerned with design and engine performance. 


Does Du Pont also consult with tractor, truck, bus, 
aircraft engine and other manufacturers? 


Du Pont works with all types of engine manufacturers on 
problems to improve engine-fuel relationships and on 
problems associated with the utilization of leaded fuels. 


What other aids does Du Pont offer? 


The results of Du Pont research are made available 
through the publication of papers and through joint 
meetings of Du Pont and refinery research personnel. By 
widespread dissemination of such information, Du Pont 
contributes toward the creation of better fuels and their 


more effective use. 


What facilities does Du Pont offer to aid the refiner in 
his marketing program? 

Representatives working out of the Du Pont District 
Offices are ready at all times to assist your marketing 
groups on specific promotional programs. 


Can these men be called on to conduct meetings and 
help in educational work? 
Yes. These representatives are available to work with 


“¢ ~ Tint 
L 
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your own marketing group in conducting educational 
meetings among dealers and other personnel. 

Does Du Pont supply information that will help a 
refiner evaluate the position of his fuels? 

Du Pont provides a comprehensive quarterly gasoline 
survey which shows the octane rating and TEL content 
of individual gasolines in all geographical sections of 
the country. 


Is DuPont prepared to render assistance on avto- 
motive operational problems? 

Du Pont's field engineers are always available to work 
with refiners and assist in applying preventive mainten- 
ance for truck, bus, tractor, and other automotive equip- 
ment operators. 


How about aircraft engine operation? 
These helpful field services are also available to work 
with airlines and airports on specific engine operating 
problems. 


What about deliveries? 


As the operator of its own fleet of tetraethy! lead tank cars, 
Du Pont has been able to maintain scheduled deliveries 
throughout the country. 


SAFETY 


Does Du Pont maintain a safety service for the benefit 
of those using Du Pont TEL Compounds? 


Yes. It is made up of a group of specially trained men 
who can help you in many ways to insure the safe han- 
dling of tetraethyl lead compounds. 


Can Du Pont help in making blending plant layouts? 
Yes. Standard or special plans and specifications, as well 
as actual on-the-spot assistance, are provided in blending 
plant construction. 


Does Du Pont help to train personnel for operation of 
the blending plant? 

Yes. Du Pont will supply the type of training that results 
in safe employees and an efficient operation. 


What does Du Pont provide in the way of inspection 
and maintenance supervision? 


The safety services provide users of Du Pont TEL Com- 
pounds with a regular quarterly inspection service, assist 
in the application of preventive maintenance, and super- 
vise any necessary maintenance and repair work. They 
will also advise on problems related to the cleaning and 
repair of tanks which have contained leaded fuels and 
will attend and advise on tank entries. 


What about emergency field help? 


On any problem involved in meeting emergency field 
conditions, Du Pont safety men will assist in working 
out a satisfactory solution. 


What other services are offered by the Safety Group? 


They will keep your personnel abreast of the latest ap- 
proved methods of handling, circulating, and mixing 
TEL Compounds. They will work with your own lab- 
oratory personnel on problems related to the handling 
of TEL. In addition, they will help you in determining 
the adequacy and safety of your blending plant equip- 
ment and methods. 


MEDICAL 


Does Du Pont supply a medical service in connection 
with the use of Du Pont TEL Compounds? 

Yes. The Du Pont medical service comprises a group of 
physicians specially trained in industrial hygiene and 
particularly in the health problems that relate to the 
handling of tetraethy! lead compounds. They are always 
ready to cooperate with you in safeguarding the health 
of employees working with TEL Compounds. 


Does the Medical Service aid in the selection of 
employees to work with TEL? 

Yes. They will make preliminary health studies to de- 
termine employee suitability for work in these locations. 


Does their responsibility end with the selection of 
the employee? 

No. They will also make periodic examinations of such 
personnel to insure that proper hygienic standards are 
being maintained. 


Whot other medical service is available? 

In addition to examinations of employees, the medical 
service is, at all times, available to consult with you on 
general health problems concerning the employees whose 
work is associated with the handling of TEL Compounds. 


5. pat. ort 
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These services are provided by Du Pont District Labora- 
tories in Wilmington, Delaware; Chicago, Illinois; Tulsa, 
Oklahoma; Houston, Texas, and El Monte, California. 
Complete laboratory service is available to help you de- 
termine the qualities of your fuels, their additive require- 
ments, and also to serve as a dependable check on your 
own laboratory findings. In emergencies the laboratories 
will furnish data that will help you to control processes. 
These laboratories are prepared to offer you the following 
services in connection with the use of any one of the Du 
Pont Gasoline additives. 


Make DuPont the Source for All of Your Gasoline Additives 


pio Yo" 
Know 


Du Pont Serves the Petroleum 
Industry With Many Products 


Du Pont products used by the petroleum 
industry are by no means limited to gaso- 
line additives. For example, Du Pont sup- 
plies many special explosives for seismic 
prospecting and for “shooting” oil wells 
too. Then, there is neoprene, Du Pont's 
durable, oil resistant chemical rubber. 
This finds application in many pieces of 
equipment. Special finishes are also sup- 
plied for tank farms, bulk plants, and 
other oil equipment. These are only a 
few of the many Du Pont products shat 
daily find use throughout the industry. 


TETRAETHYL LEAD COMPOUNDS 


Laboratory services are available to you for supplying octane 
ratings on blending stocks, determining lead susceptibility of 
stocks and for checking the octane ratings and TEL concentration 
of your finished blends. 


GASOLINE ANTIOXIDANTS 


Provide laboratory evaluation services in determining which 
one of the three Du Pont Gasoline Antioxidants will work best 
with your fuel. Work with your own personnel in determining 
at which point in your refining process the addition of anti- 
oxidants will be most effective. 


METAL DEACTIVATOR 


They can furnish you with comparative data on the economies of 
using Du Pont Metal Deactivator in copper contaminated stocks 
to lower the cost of antioxidant treatment and improve storage 
stability. 


Each District Laboratory is equipped to furnish complete infor- 
mation on color blending with Du Pont Gasoline Dyes to achieve 
any desired color characteristic. 


DuPont Services Help You Use Them Most Effectively 


E. 1. DUPONT DENEMOURS & COMPANY (INC.) 
PETROLEUM CHEMICALS DIVISION 


Wilmington 98, Delaware 


Wilmington, Del Wilmington, Del. 


District Chicago, District Chicege, mi 
Tulsa, Okla Tulse, Okla. 


Laboratories: ) Offices: } Senne 
El Monte, Calif Los Angeles, Colif. 


Z FIELD LABORATORY SERVICES 
FE 
\ \ | |Z ee 
GASOLINE DYES | 


Factorics Mutuals’ Laboratories tor use 
on chemical storage, 
lreasury Department for alcohol storage 
S. Coast Guard tor 


Bulletin No. CP 2000 


approved by U.S 


and approved by 
service 
more 
copy 
Systems 


marine 
data 

write The 
ompany, 
by number to 


wives 
\ apor Rec ‘ 
ompton, Calif., 
this 


For aA 
ery 
reterring 
REFINER tten 


Dial Indicator (Item 135) 


\ unique dial construction is claimed 


Instrument Companies’ 
full-circle dial indica 
tor easily for 
vwijustment by simple rotation of the dial 
The instrument which ts tor transmitting, 


to make Taylor 
new concentric ofr 


accessible mspection of 


receiving and controlling instruments has 
with a 270° sweep with white 
a black background visible 
The mstrument may 
low unit of 
actuation for dif 
pressure applica 
as a simple indica 
indicating 


a potter 
unerals on 
50 to 100 feet 
with 
manometer 


trom 
used only pressure 
mercury 
ierential or absolute 
tions. It 
tor, madicating 
troller, indicating transmitter, mdicating 
transmitte madicating re 
ceiving controller 

For further information Taylor 
Instrument Companies, Rochester 1, N 
number to this Perroteum 


is available 
con 


receiver, 
controller of 


wrote 


referring by 
ReFINER iter 


Varch, 1950 


Flow Meters (item 136) 

A new line of direct reading flow 
meters, announced by Hoke, Inc., em 
improved easy - 
to-read scales, whose 
has been 
Also two 


Bantam” 


design 
streamlined 
new 
are added to the line 
Meters available 
table or 


meters 


are 
horizontal 
pipe line mounting, 
panel mounting, angle 
pipe line mounting, and 
panel mounting with 
mtegral control valve 
The latter is herewith 
iustrated 
One size ws avail 
able for flow range 
from 0.05 to 0.7 liters 
oxygen per minute 
Che other is for 10 to 
100 cc. carbon dioxide, Both may be used 
with air or non-corrosive gases and both 
may be mounted on either pipe line or 
auxiliary equipment. Full details are pro 
vided in a company bulletin 
For a copy write Hoke, Inc. Engel 
wood, N. J. referring by number to this 
PerroLeuM Rerrner item 


Plate Fabrication (item 137) 
Designed mainly for engmeering per 
sonnel, Catalog No. 150 of Nooter Cor 
poration offers a pictorial story of the 
tabrication of steel and alloy tanks and 
pressure Stainless steel, monel, 
nickel, copper, aluminum, Hastelloy and 
clad are among the corrosion re 
sistant alloys described 
For a copy write Nooter 
1400 So. Second Street, St 
number to this 


vessels 
steels 


Corporation, 
Louis 4. Mo., 
referring by PerroLeuM 


Reriner item 


Fireclay Brick (item 138) 
Laclede-Christy Keystone 
high-heat duty dry press fire brick, made 
from Clearfield County, Pa., clays is de 
scribed in a bulletin which gives special 
shapes, and checkers. Specialties im ce 
ments, plastics, castables, and coatings 
are listed as are softening poimt, contain 
ers, air or heat set, poun Is per 1000 brick, 
feet, acid or neutral and 


Company's 


weight in cubic 
uses 

For a copy write Laclede-Christy 
Company, 200 Lroquois Building, 3600 
Forbes Street, Pittsburgh 13, referring by 
number to this Perro.eum Reriner item 


Direct Flow Pump (item 139) 

The Aldrich Pump Company offers a 
data giving information on the new 
5-inch stroke triplex direct flow pump 
Included are construction and design 
specifications, selection chart and table, 
and drive specifications 

For a copy write The Aldrich Pump 
Company, Allentown, Pa. referring by 
number to this Perroteum Reriner item. 


Swivel Pipe Coupling (item 140) 


Specifically designed to handle the 
conveying of fluids under high pressure 
through a pipe that swivels or rotates 
a full 360 degress in all planes, an im 
proved ball-bearing swivel pipe coupling, 
announced by Gil-Lair Products, Inc 
has no projection and is free from bolted 
flanges, threaded sleeves, locking rings 
and keys. The coupling ts designed for 
an average speed of rotation not exceed 
ing 6) rpm. The patented double, metal 


sheet 
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backed packer assembly, which renders 
the unit pressure tight, consists of two 
packers, each comprised of a “T” shaped 
metal tacker to which a pair of synthetic 
rubber lips are vuleanized and bonded 

For further mformation write Gil-Lair 
Products, Inc., 81 Masonic Court, Pasa 
dena 3, Calif, referring by number to 
this PerroLeumM Reriner item 


Quick Disconnect Coupling 
(Item 141) 


\ quick disconnect coupling in a 6-inch 
pipe for heavy duty applications is 
a new development of Roylyn, Inc 
known as the 1700 series. The coupling, 
rated at 150 psi, is designed for fast con 
necting and fast feeding. Dimension be 
tween flanges is 7 inches, weight 17% 
pounds break 


SIZE 


4 40° turn will make or 
the coupling with locking effected by \% 
inch stainless steel balls. Mating parts 
are tapered tor “no-jam” connection 

For further information write Roylyn 
Inc., 718 W. Wilson Avenue, Glendale 3 
Calif., referring by number to this Perko 
LeuM Reriner item 


Steam Cleaner (item 142) 


An all-électric steam cleaner designed 
especially for use underground, or wher 
ever gaseous or explosive mixtures have 
previously made cleaning impractical, ts 
announced by the Hypressure Jenny 
Division of Homestead Valve Manufac 
turing Company. Known as the Home 
stead- Yeager Cleaner, the unit is electri 
cally heated and electrically powered to 
remove grease, dirt, and other deposits 
from machinery, equipment, and floors 
Portable either by means of its own 
wheels or its balanced crane hook eve, 
the cleaner is made in the Standard, 
SPA series approved by the Pennsyl 
vania Department of Mines for use in 
fresh air underground; and in Permissi 
ble, BMA series which will carry U.S 
Bureau of Mines approval. The units 
are available for practically any power 
circuit; and have a demand of 50 kw 
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New Equipment 


mensions are 66 x 36 


Pereoteum Reriner 


intormation 
Division, 
Company, 


For further 
pressure Jenny 
Valve Manufacturing 
olis Pa reterrins by 


Approximate weight is 800 pounds 


x 32 inches 


number to 


item 


high 
write Hy 
Homestead 
oraop 


Thermal Switch (Item 143) 


Designed for use 
im jet engines was 
turbines, rocket mo 


tors and after burner 
ontrol 
thermal 
switch ranges trom 0 
to 2000° F. normally 
open. It is 


controls, ¢ 
Products, In« 
temperature 


also said 


to matntam tempera 


ture calibration § tor 
100 hours at 1500° F 
within F 
Flange or screw 


type mounting ts op 
tional. Switch grour 
rise. Probe is 3 inchic 


ounces 


ds on temperature 
*s long, weight 5% 


Si 


and hot water 


heat exchanger, 


sediment 


complete, free 
cycle 


obhgation 


circulation method 
cuts equipment 
cleaning time 50%! 


still pre-heater 


details of the 


REG 


N AN attempt to increase the production capacity of his processing 
units, a Texas operator tried cleaning his equipment with live steam 
This method proved ineffectual . 
Technical Service Representative was called in. He studied tempera- 
tures, pressures, deposits. He recommended a specially designed Oakite 
cleaner for quick, easy circulation through the entire system 


costly 


Result? Cleaning time cut in half! The penetrating power of the Oakite 
detergent broke through the carbonized deposits, grease films and basic 
product flow was smoother, output greater 


Oakite continuous circulation cleaning of processing equipment can save 
time and money for you! Ask the Oakite Representative near you for 
method as it applies to your 
Or write for Oakite Petroleum Digest of 88 cleaning jobs. No 


OAKITE PRODUCTS, INC., 37 Thames St, NEW YORK 6,N.Y. 
Technical Service Representatives in Principal Cities of U.S. & Canada 


OAKITE 


US Pat, OFF, 


The Oakite 


.. absorber, 


processing 


PETROLEUM SERVICE DIVISION 


For further information write Control 
Products, Inc., 306 Sussex Street, Harri- 
son, N. J., referring by number to this 
Perro.eumM Reriner item 


Arc Welder (item 144) 


Company's line of 
arc weld 


General Electric 
four mobile engine-driven d.c 
ers, the WD-40 series, includes models 
for general heavy duty, welding jobs, and 
general maintenance work. Shown here 
is the control end of the single ope rated 
engine-generator d.c. arc welder operat- 
ing on 200 amp. and 40 volts. Known 
as Model 6WD42AGW, it is driven by a 
Wisconsin V P-4 engine. All engines are 
equipped with batteries, generators, elec 
tric starters, and preheaters for subnor- 
mal temperatures. 

For further information write Genera! 
Electric Company, Schenectady 5, N. Y., 
referring by number to this Perroteum 
REFINER item 


Water Jet Eductors (item 145) 


Bulletin 2-M describes Schutte and 
Koerting Company's water jet eductors 
which utilize the energy of one liquid, 
usually water, under pressure to cause 
the flow of another. Described are the 
application, construction and operation 
of the numerous types and sizes available 
Tables with dimension drawings give 
data on dimensions, connection § sizes, 
weights, and capacities 

For a copy write Schutte and Koerting 
Company, 12th and Thompson Streets, 
Philadelphia 22, Att: Department J-A, 
referring by number to this Perroteum 
ReFINek item 


Fluid Density (Item 146) 


A new line of Pycnorator instruments 
for measurement and control of fluid 
density and specific gravity have been 
introduced by the Fischer & Porter Com 


pany. Included are submerged float 
instruments for use in vessels unde 
pressure or vacuum, open bubblers, closed 
diaphragm and hydrometer types. Pye 
norator instruments are also available 
which operate in conjunction with the 
Ranarex specific gravity measuring sys 
tem 

For a copy write Fischer & Porter 
Company, 76 County Line Road, Hat 
boro, Pa., referring by number to this 


Prerroteum Reriner item 


Stationary Fire Unit (item 147) 
Built in 500, 1000 and 2000-pound ca 
pacities, Ansul Chemical Company's new 
fighting unit has a 450 
rate of flow of dry 
chemical at an effective of approxi- 


Stationary fire 


pound-per-minute 


range 
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mately 35 feet. Piping runs underground 
from the tank to one or more hose houses 
where one-inch chemical engine hose is 
coiled. Hose may be obtained in 50, 100 
or 150-foot lengths. Recoil “has been 
minimized by a special nozzle.” 

For further information write Ansul 
Chemical Company, Marinette, Wisc., 
referring by number to this Perroteum 
REFINER item 


Air and Gas Cleaner (item 148) 


American Air Filter Company, Inc., 
Louisville, Ky., offers Manual 130-E cov- 
ering new designs and improvements in 
Cycoil Oil Bath air and gas cleaners 
New sizes have been added to the WOl1 
air cleaner series and a new design, WO3, 
introduced. The WO3, identical with the 
Model WO] except the intake is tan- 
gential instead of peripheral, permits con- 
trol of the air intake or the addition of 
an extension for use with an intake un 
loading compressor. Both the UO4 low 
pressure and the UO7 high pressure gas 
cleaners have been re-designed for wider 
ranges of working pressures 

For a copy write American Air Filter 
Company, Inc., First and Central Ave 
nue, Louisville, Ky., referring by number 
to this Prerroceum Reriner item 


Slide Rule Chart (item 149) 

A new pocket-sized General Electric 
Company welding electrode comparator 
slide rule chart. Publication No. GEN-37, 
lists all of the company’s welding rods 
and electrodes and indicates the type of 
service tor which each is designed All 
principal manufacturers’ electrodes whicl 
are the closest equivalents for the appli 
cation noted for G_E.’s rod are also given 
Listings are keyed to AWS classifica 
tion numbers and comparison data may 
be read directly off the slide rule 

For a copy write General Electric 
Company, Schenectady 5, N. Y., refer- 
ring by number to this Perroteum Re- 
FINER 


Valve Reamer (item 150) 

\ tool for use in refacing the seat and 
needle i and ‘%-inch needle 
valves in place in the line is offered by 
Parks Manvtae tering & Sales Company 
The tool consists of a reamer and pilot 
with the opposite end of the reamer used 
tor dressing the valve needle. Repairing 
valves in place saves the cost of a new 
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valve and ¢ time required for replace 
ment rin t the manufacturer 
When the bonnet and needle ave bes 
removed trom the | i the valve, the 
lot is placed in the pening ver the 
seat, the reamer tuserted a turned b 
amd te retace the seat. A small piece of 
very cloth ws folded and placed un he 
slot om the t end ft amer 
is shown m the pictur The needle os 


tated until it 

For further mformation write Parks 
Manufacturing & Sales Company, 8213 
Melrose Street, Houston 22, referring by 
number to this Reriner item 


For complete details 
on G-B Filters, write 


GOSLIN-BIRMINGHAM 
MANUFACTURING COMPANY, Inc. 
Birmingham. Alabama 
3580 Madison Ave., New York 


Recording 
(Item 151) 
New Model CRO-1 
Multi-Channel Cath- 
le Ray Re« 
Oscillograpt oft 
Southwestern Indus 


ectron 


measuring 


pressure pulsations 


and transients in pipes 
in which hquids or 


wases are flowing 


The traces are 
corded on a 35-mm 
him which is moved 


at a selected speed 

through the camera with a wide range 

ot speeds available \ calibration ar 

rangement is available utilizing a stand Safety-Relief Valve (item 152) 


ard cell for the dic. amplifiers Seal 
remain flat in response from dc. to 10 Design features of the FarriSea 


ke. A gain control and step input at safety-rehiet valve have been announced 
tentuator offer a wide range of sensitivi by Farris Engineering Corporation of 
ties. Additional features include a tuning ficials whe believe that this design pre 
fork tueming oscillator for recording tim vides the successful solution of the many 
mg marks at 10, 20, 50 and 100 eps problems created by back-pressure 
and a linear sweep for observing re surges when downstream piping is used 
currmeg phenomena visually before start to salvage fluids that otherwise would be 
ing the record. A six-channel unit is lost The ne safety-relief valve “pre 
being used m conjunction with new vides a balanced ratio between orifice 
high sensitivity pressure transducers de diameter and guide diameter.” This bal 
signed for a flat frequency response to ance, together with the Farri-Seal bel 
10 ke lows, “restricts the effect of back-pres 
Further information may be obtained sure surges to the minimum.” As a result, 
by writing to Southwestern Industrial discharge pipme for collection systems 
Llectronic Company, P. O. Box 13058, can be substantially reduced in size. Wit! 
Houston 19, refterrme by number to this the FarriSeal valve, the permissible back 
item pressure in the header under surge con 


mee, It’ is the G-B patented drum compartment drainage shown 

in the close-up at left. From the rugged, precision machined 
division bars to the die-formed wire and locking strips, G-B 
drainage was designed to provide 


1. Smooth, uniform support for maximum cloth life 
2. Easy cloth replacement and drainage screen renewal 


These features help you obtain 


LOW MAINTENANCE COST 
GREATER TIME ON STREAM 


a 
F 
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TO EXACTLY MEET EVERY 
REFINERY PIPING PROBLEM 


ere at National Tube, we have developed 28 dif- 

ferent analyses of still tubes, condenser and heat 
exchanger tubes, and refinery piping that will accom- 
modate practically every condition of corrosion, oxi- 
dation, temperature, pressure and exposure. And our 
method of manufacture gives you a seamless tube. No 
welds. No joints—nothing to weaken the tube. 

But remember: even with such a wide choice at 
your command, the selection of the proper alloy re- 

ires careful consideration. Otherwise you may end 
up with tubing that either does not give maximum 
performance or costs more than necessary. 

That's why—to obtain optimum results at minimum 
cost—we suggest that you submit your problem to our 
engineers before you select new tubing or piping. Our 
huge file of successful refinery applications means that 


WATIOWAL TUBE COMPANY, PITTSBURGH, PA. 
(Tubing Specialties Division) 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS - UNITED STATES STEEL EXPORT COMPANY, WEW YORK 


there’s a good chance that we have encountered and 
solved problems just like yours before. And in case 
your application involves conditions that are entirely 
new, the wide experience of our experts will be of ma- 
terial assistance in finding the best solution possible. 

Use this skilled background. For information, write 
to National Tube Company, Frick Building, Pitts- 
burgh 19, Pennsylvania. 
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we 
NATIONAL SEAMLESS PIPE AND TUBES 


or Top Flight Gas Welding 


Choose from AIRCO’S complete line of 
Oxyacetylene Welding Supplies 


Time Proved . . . Job Tested . . . Money Saving 


Available from Local Stocks 


Whether you use a ably-priced items that guarantee a 


That's right! 


popular Airco gas welding rod, flux, job done faster, done better, done 


or brazing alloy for production or easier and done at less net cost. 


tmamtenance operatt wis... Youre 


bor further information about Airco’s 


certain of top-noteh work — ask any 


one of the thousands of welders who oxyacetylene welding supplies which 


includes a complete line of rods, fluxes 


swear by these Airco oxvacets lene 


and brazing allovs. write vour nearest 


lirco Office or 


welding supplies. 
luthorized Dealer for 
This well-recognized reputation for a free copy of Catalog 12. 
top performance dida’t just happen 


more than thirty years experience 


and development have gone into the AIRCO 
manufacture of these outstanding =) 


Air REDUCTION MAGNOLIA COMPANY 


A Division of Air Reduction Compony, Incorporated 


AIRCO No. 1 ALLOY STEEL 
A Smooth-Flowing, High Ductile Rod 
Insuring Good Control of Molten Pool 


This rod (AWS Clas- 
sification GAOO) is 
ideal for welding 
low carbon and low 
alloy steels, inchud- 
ing pipe of grades A 
and B analysis. Out- 
standing among its many important fea- 
tures is the high ductility in the “as 
welded” condition. Because of its me- 
chanical properties, this rod is desirable 
when undertaking qualification tests like 
those included in The American Stand- 
ards Association Code for 
Piping. It is smooth flowing, insuring 
good control of the molten pool, and, in 
addition, will withstand considerable 
heating without burning. 


Pressure 


PHOS COPPER 
A High Standard Copper 
And Phosphorous Brazing Alloy 


It is self-fluxing when used on copper- 
to-copper joints but requires a good low 


melting point flux when brazing brass, 


bronze or other alloys. It is completely 
fluid at approximately 1382°F. at whieh 
temperature best results are secured and 


is used in the manufacture of electrical, 


refrigeration and air conditioning equip- 
ment. Available in rod and strip form. 


AIRCO MARVEL BRAZING FLUX 

A High Quality Flux That Remains 

Molten And Viscous Over A Wide 
Temperature Range 


It is a uniformly 
high-quality flux for 


use in braze welding 
Aye cast iron, malleable 
~ iron, copper and 


steel and for welding brass. bronze and 


copper. Marvel Flux remains molten and 


viscous over a wide temperature range. 
Its use protects the weld metal from 
oxidation and effectively reduces or re- 


moves oxides and other foreign matter. 
Marvel Flux is a general purpose flux for 
the welding shop. 


* @ Corpus Christi @ Wichita Falls bd 


gas welding supplies . . know-how 


that produces high quality, reason- 


2M 


El Paso @ Fort Worth @ San Antonio @ Dallas 
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ditions “can be raised to 40 percent of 
the set point.” 

For turther information write Farris 
Engineering Corporation, 528 Commer- 
cial Avenue, Palisades Park, N. J, 
referring to this PerroLeumM Reriner item 


Plastic Plate (item 153) 

\ new, clear plastic cover plate to 
protect costly welding plates from dam 
age is announced by American Optical 
Company. Manufactured from methyl! 
methacrylate, the material used for 
bombers’ noses and navigators’ turrets 
during the war, the plates meet the op- 
tical requirements of the Federal Bu 
reau of Standards. Non-pitting quality 
from welding spatter is claimed. Sizes 
available are standard, 2 x 4% inches 
and 2 x 4% inches 

For further information write Amer- 
ican Optical Company, Southridge, 
Mass., referring by number to this 
PerroLeuM Reriner item. 


Dust Collector (Item 154) 

A high narrow inlet slot, featured in 
Prat-Daniel Corporation's Valmont Type 
S dust collector, is claimed to increase 
collection efficiency in the range below 
20 microns. Catalog No. 250 S describes 
internal changes and proportionate di- 
mensional revisions of the tube and gives 
a nomograph chart for determining the 
number of tubes required for a given 
capacity, temperature and resistance 

For a copy write Prat-Daniel Corpo- 
ration, East Port Chester, Conn. reter 
ring by number to this Perroteum Re 
FINER item 


Design Detector (Item 155) 
Hermetically sealed construction at 
lens, window, and leadwires is said to 
keep dust and gases out of the new 
rayotube, manufactured by Leeds & 
Northrup Company for operation with 
all micromax and speedomax rayotube 
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instruments. Features claimed are quick 
sighting, stability in drafts and hot spots 
No protection agaist high ambient 
temperature is required unless housing 
temperature exceeds 350° F. Applica- 
tions include slab furnaces, soaking pits, 
open-hearth, and ceramic kilns 

For further information write Leeds 
& Northrup, 4934 Stenton Avenue, Phil 
adelphia 44, referring by number to this 
Perro.eumM ReFiner item 


Plastic Tubing (Item 156) 

U. S. Stoneware Booklet T-77 gives 
information on all formulations of tygon 
plastic tubing, its uses, properties and 
chemical resistant characteristics. 

For a copy write U. S. Stoneware 
Company, P. O. Box 350, Akron 9, Ohio, 
referring by number to this Perroteum 
REFINER item. 


New Equipment 


External Solids Control (Item 157) 


A new line of centrifuges featuring 
external control of solids discharge and 
solids consistency has been announced 
by The Sharples Corporation, The DV-2 
centrifuge employs the stratification prin 
ciple of high separating efficiency com- 
bined with high capacity, and develops 
a centrifugal force equal to 6200 times 
the force of gravity. Ten externally con- 
trolled solids discharge valves are lo- 
cated radially around the inside of the 
bow! which are operated by the admis- 
sion of water or other operating hquor 
through a separate channel of the cen 
trifuge. Frequency and duration of valve 


STAINLESS STEEL 


@ STAINLESS STEEL VESSELS 
@ STAINLESS STEEL CLAD VESSELS 
@ STAINLESS STEEL LINED VESSELS 


Our complete facilities are available for 
stainless steel fabrication to meet your 
requirements, regardless of size. The main 
fractionating column shown above was fabri- 
cated from %” plus 5/64” stainless clad steel 
and is 9 feet in diameter by 124 feet long. 
Just one of the many stainless steel projects 
handled at McNamar. Write or call 2-6293 in 
Tulsa for complete information about our 
unlimited facilities. 


McNamar Products 


REFINERY TOWERS « STORAGE TANKS ACCUMULATORS~— 
SEPARATORS « HEA) EXCHANGERS PIPING—STRUCTURAL 
SHAPES + MISCELLANEOUS REFINERY VESSELS. 


McNamar Facilities 


70-TON CRANE ROLLS 2” PLATE THICKNESS © X-RAY 
EQUIPMENT « NATIONAL BOARD INSPECTION « AUTOMATIC 
WELDING « API-ASME CODE WELDING « STRESS RELIEVING 
SAND BLASTING. 


McNamar Boiler 2 Tank Co. 


REFINERY SALES DIVISION © BOX 868, TULSA, OKLAHOMA 
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Steet 


You get long dependable service when 
you install Pittsburgh Still Tubes in your 
refinery equipment. They are produced 
especially to resist the severe heat, pressure 
and corrosive action of your operations— 
with economy. Numerous grades of alloy 
steels ranging from low molybdenum and 
intermediate chrome-molybdenum alloys to 
the higher grades—have been developed to 
meet your problems of creep strength corrosion 
and oxidation. 
In order to take full advantage of the wide 
range of analyses, sizes and wall thickness avail- 
able, our metallurgical engineers will be glad to 
work with you in specifying the proper tubes for 
your next installation. Pittsburgh Still Tubes are 
made in sizes from 2” to 6” outside diameter (in some 
cases even larger) from .134” to 1” average or mini- 
mum wall thickness in lengths up to 55’ with plain or 
upset and machined ends. To get long, dependable still 
tube service write Pittsburgh Steel Company, Department 
PR, Pittsburgh 30, Pa. 


a product of 


Pittsburgh Steel Company 
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API. The factors are those reflected im 

the abridged volume Correction Table New E. ui ment 

for Petroleum Oils, published by the quip 

U. S. Bureau of Standards in the supple- 

ment to Circular C-410 and adopted as 

n industry standard 

dus stance trouble-free, flexible connection 

For further information write Rollo- 
For further information write John G 


G ym pe O Bo 56 > 
mide Ns ompany, I Bex 156, Her Bell Company, 712 East 6th Street, [os 
mosa Beach, Calif., referring by number 


Angeles, referring by number to this 
*ETROLEUM REFINER item 
to this Pere Reriner item 


Expansion Joints (Item 161) 


jommt assures the user of a leak-proof, 


Swivel Ball Joint (Item 160) 


A new type of swivel ball joint, which Chicago Metal Hose Corporation's 
will give the desired flexibility in piping “Flexontfiex” line of high-pressure ex 
and still be leakproof, is announced by pansion jomts are suggested for use 
John G. Bell Company. The “Lombard wherever gases or fluids must be con 
Swivel Joint” incorporates the principal veyed under high pressures and between 
of maintaining a perfect seal by use of relatively moveable parts. For the 1000 
an “O” ring. By using this simple but — psi. working pressure range, these units 
effective method of sealing, the new consist of corrugated, bellows-type sec 


opening are adjustable. The centrifuge 
is available as a separator or clariher 
Solids discharge may also he operated 
by process control instrumentation 

For a copy of Bulletin 1243 write The 
Sharples Corporation, 2364 Westmore- 
land Street, Philadelphia 40, reterring by 
number to this Perroteum Reriver item 


Seamless Extinguishers 

(item 158) 

As a result of production changes, 
2',-gallon foam, soda-acid and cartridge 
operated fire extinguishers of seamless 
drawn shell construction are being of 
fered by Pyrene Manufacturing Com- 
pany. These seamless extinguishers “pass 
a 500-pound hydrostatic pressure test as 
contrasted with the 350-pound test for 
riveted units.” These units have highly 
polished alloy shell, no dome or side 
seams, and transparent plastic nozzles 
which are highly resistant to damage or 
distortion. The cartridge operated ex 


tinguishers now having this new con 
struction are of both the plain water 
and the anti-freeze solution types 

For further information write Pyrene 
Manufacturing ¢ ompany Newark, N | 
referring by number to this Prerroteum 
REFINER item 


Temperature Coefficient 
(Item 159) 


For determming the proper tempera 

ture coefficient for correcting petroleum - 

oils to the volume at 60° F., Rollo-Guide 

Company has developed a desk device LINT TEEL ORPORATION 
ad called “Rollo - Guide,” pictured here, 

which brings up any desired tactor trom TULSA, OKLAHOMA 

O° F. to 499° F. and covers the entire 

seven groups of gravities up to 999 
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strength at high temperatures and low 
temperatures, and fabrication problems 
f banding, expanding and beading 


New Equipment 


hich specity uniform quality, size tol 
erances and mechanical properties 

Bulletin TR-329 write The Bab- 

ck & Wileox Tube Company, Beaver 
Falls, Pa, referring by number to this 
Rerinek item 


Ceramic Valve (item 163) 
Incorporating a body made of a newly 
leve ped Merit Ceram and svatable 


tor « psi 


tures up to 2000° | 
Emmett Machine & 


Manufacturing Com 
trons sta tee r other a pas > new ceramc 
formed within imtegral control rings and verve nirols the flow 
end sections. The jomts are made wit! i | hl COTTOSIVE 

nugle or mult.ple ples and may be avail neentrated 
ible lined or unlined. Sizes begin at hiluted chemicals, 
imches and ntinue through the the exception of 
extra high-pressure pipe sizes hyp es: ric a d and 

For further information write Chicag ot al ali cc centrate 
Metal Hose Corporation, Maywood, I finished body has 

lerrme by nomber ot this Perroteum hardness 9/10ths 
KePiner item that of diamond, with 

tenstle strength of 


27 OO psi, said to be 


Heat Exchanger (item 162) 10) to 400° percent 


The Babcock & Wilcox Tube Com stronger than other 

pany's illustrated bulletin on heat ex ceramics. Sizes range from ‘%, 4, 1, 1%, 
changer and condenser tubes concerns and 2 to 3 inches. Diaphragm and hand- 
the economical choice of appropriate operated types valves, lubricated or un 
tubing tor service conditions im heat lubricated, are available 

transfer units and for fabrication in heat For further information write Emmett 
exchanger apparatus. Engineering and Machine & Manufacturing Company, 
manufacturing experience is offered to 2249-56 14th Street, S. W. Akron 14, Ohio, 
help solve such problems as resistance referring by number to this Perroteum 
to corrosion, resistance to oxidation, Kerinek item 


with IDEAL Tube Expanders 


Ball Bearing-Adjustable 
Thrust Collar 


No. 255 


No. 270 


® Loose collar remains stationary against tube end or sheet, re- 
ducing friction to a minimum. Prevents pulling of tube and will 
not mar sheet—specially ECONOMICAL for production work. 
Expanders may be adapted for use with Automatic Torque 
Controlled Operating Units, for precision tube rolling. 


For Complete Details ...see Your Dealer, or Write Today 


Shaft Data (item 164) 

A new De Laval Steam Turbine Com- 
pany bulletin provides a collection of in 
formation perhaps best described as 
“shaft data.” Formulae, curves, and ta 
bles that will materially assist designers 
in determining proportions, stresses, 
combined torsional and bending loads, 
and so on, in round, square, hollow, 
keyway, and stepped shafts are included 
The data were originally compiled for 
the use of De Laval engineers. Since 
shafting in some form is universally used 
in the construction of machinery, it 
should prove useful to designers and 
enwineers everywhere 

For a copy write De Laval Steam 
lurbine Company, Trenton 2, New Jer 
sey, requesting their Bulletin G-7 and 
reterring by number to this Perroteum 
REFINER item 


Vinyl Coating (Item 165) 

A vinyl resin formulation designed to 
meet a wide range of surtacing require 
ments involving moisture and chemical 
resistance is announced by The Dampney 
Company of America. Identified as 
Dampney vinyl coating it is recom- 
mended tor service over an operating 
temperature range of —40 to 160° F., wet 
or dry. Claimed to be resistant to alkalies 
and mineral acids, the coating is insolu- 
ble in alcohols, greases, oils, and aliphatic 
hydrocarbons, and has low permeability 
to water vapor and low water absorption 

For a copy of bulletin write The Damp- 
ney. Company of America, Hyde Park, 
toston 36, referring by number to this 
PerroLeumM Reiner item 


Titrilog (Item 166) 

Consolidated Engineering Corporation, 
offers Bulletin 1810A on the new Titrilog 
for the continuous recording of trace 
quantities of sulfur compounds. (See De- 
cember PR, page 214). A schematic dia 
gram of the Titrilog cell and amplifier 
is included in the section devoted to in 
strument operation. The measurement 
and control of sulfur content of natural 
gas is one of the applications discussed 

For a copy write Consolidated Engi 
neering Corporation, 620 No. Lake Ave- 
nue, Pasadena 4, Calif., referring by num 
ber to this Perroteum Reriner item 


Electrode Catalog (Item 167) 

Hobart Brothers Company's electrode 
catalog contains a description, data on 
the application, welding procedure, me 
chanical properties and specifications of 
electrodes in the Hobart line. Another 
folder describes features of gasoline en- 
wine driven are welders, giving specifica 
tions of 10 gasoline engine driven arc 
welders and combination models of arc 
welders and power units 

For a copy write Hobart Brothers 
Company, Troy, Ohio, referring by num- 
ber to this PerroLteum Reriner item 


Steel Casting Charts (Item 168) 


Two newly revised steel casting refer 


covering 33 selected grades 


f carbon and low alloy, stainless, corr 
sion- and heat-resistant allovs have been 
compiled by Lebanon Steel Foundry. lh 
cluded is detailed reference material on 
specification designations, analyses, phys 
ical properties, heat treatments and re 
lated data on 18 h alloys and 15 low 
alloys and carbon steels 

For CODY write Lebanon Steel 

Foundry, Lebanon, Pa. referring by 

number to this Perro.eum REFINER item 
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Croll-Reynolds CHILL-VACTORS frequently show 
a good profit over the total cost in extra production 
the first season, and they have many years of main- 
tenance-free service. There are usually extra benefits 
in better quality and more uniform quality. 


CHILL-VACTORS have many advantages, but are 
not perfect. In general, they are limited to tempera- 
tures above 32°F, They require more condenser 
water than mechanical refrigeration, but almost any 
natural water, including sea water, can be used. 
There are too many advantages to list here. The 
most important are: 


low cost 

Can be operated by low pressure steam 
No refrigerant except water 

No moving ports, noise or vibration 
Practically no operating supervision 


Some liquids or solids can be cooled direct witho 
brine or other circulating flvid. 


Made in sizes from a few tons te 1,000 tons or more 
(1 ton 12,000 8.T.U. per hour) 


Individual engineering study will be given without 
obligation to each inquiry. This also applies to any 
industrial vacuum requirement down to a few 
microns absolute pressure, 


REYNOLDS 


CROLL-REYNOLDS CO., INC. 


17 JOHN STREET, NEW YORK 7, N. Y. 
Chill Vactors Steam Jet Evactors Condensing Equipment 
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with 
aluminum 


scaffolds 


Photo courtesy of Up-Right Scoffolds — 


Save half the usual maintenance time 
with one of these new scaffolds of Alcoa 
Aluminum. Workmen easily assemble 
the sections and hoist them in place in 
20 minutes, thanks to aluminum’s light 
weight. With workmen on each platform, 
once around the tank finishes the job 
Write for a list of manufacturers who 
make these better, lighter scaffolds. 
ALUMINUM COMPANY OF AMERICA, 
1424C Gulf Building, 


Pittsburgh 19, Pennsylvania. AIGOA 
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New Equipment 


Pinch Type Valve (item 169) 


No internal parts or 
dom hammer, 11 
metal valves 
mstallation are 
\ alve { 
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full pipe 


tightness, and 


trom water 
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Boiler Tubes (item 170) 

The Babcock & Wilcox Tube Com 
pany has issued price sheets for its seam- 
less carbon steel merchant boiler tubes 
showing in tabular form, present prices 
per hundred feet for all quantity brackets 
The table covers minimum wall seamless 
boiler tubing produced to Type A ot 
ASTM Specification A-83 or its equiva- 
lent. It includes cold-drawn tubing m 
sizes 1 inch and 1% inches outside di- 
ameter, and hot-finished tubing in sizes 
1% inches through 6 inches outside di 
ameter, in various wall thicknesses, and 
in cut lengths 10 to 24 feet inclusive 

For copies write The Babcock & Wilcox 
lube Company, Beaver Falls, Pa., re 
ferring by number to this PrrroteumM 
Reriner item 


New Tube Cleaner Stem 

(Item 171) 

Tube cleaners are described m Bulle 
tin Y-29 of Elliott Company, Lagonda 
Division. Included are applications of 
tube for removing scale and 
other types of encrustation from tubes 
or pipes in boiler room equipment, oil 
refineries, process plants, railroad loc« 
and other locations. Various 
types of motors, cutter heads, drills, 
brushes, operating hose and couplings 
are set forth plus hints on the care and 
operation of tube cleaners 

For a copy write Elliott 
Jeannette, Pa, referring by 
this Perroteum Reriner item 


Refinery Fittings (Item 172) 

Key Company's 1900-type refinery fit 
tings with return bend body and parts 
are described in Bulletin 449 which su 
persedes Bulletins 1140 and 441. In 
cluded are construction, safety factor, 
corrosion allowance, and retirement wall 
thickness. Maximum operating pressures 
and temperatures and dimensions are 
given in chart form for standard type fit 
tings, return bend fittings, standard 
threaded outlets, standard terminals with 
tapped outlets, special flanged fittings im 
850, 1275, 1700 and 2000 pound series 

For a copy write Key Company, 27th 
and McCasland Avenue, East St. Louis, 
Ill, referring by number to this Perro 
LeuUM item 


Counter-Rotating Mixer 
(Item 173) 


Brookfield Engineering Laboratortes, 
Inc.'s counter-rotating mixer is designed 
with two concentric, oppositely rotating 
shafts, propeller equipped and driven by 
two motors. The shafts produce an an 
nular flow and up to 48,000 scissor-like 
cuts per minute. The mixer, which allows 
relative speeds from approximately 200 
to 12,000 rpm., is equipped with a vari 
able speed control mounted together with 
an on-off in the support stand 
base 

For a brochure write Brookfield Engi 
neering Laboratories, Inc., Stoughton, 
Mass., referring by number to this Perro 
LeuM Reriner item 


Strip Chart Recorder (item 174) 


The control function of Wheelco In 
struments Company's new air-operated 
strip chart recorder is performed by air, 
via the electronic link, operating dia- 
phragm motors connected to valves, 
dampers, levers, pistons, etc Known as 
the pneumatic capacilog, the recorder is 
completely self-contained and has two 


cleaners 


motives 


Company, 
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THE BECKMAN MODEL H-2 pH METER 


is one of a complete range of Beckman 
pH Meters available for every type of 
application’. The H-2 is particularly 
recommended for applications where 
high accuracy and simple operation— 
combined with the convenience and low 
cost of 115-v. AC operation—are desired. 

It provides instant and direct pH read- 
ings, and a simple, built-in dial permits 
quick, convenient temperature compen- 
sation over the entire range of 0° to 
100°C (32° to 212° F.). High reading ac- 
curacy is assured by wide-spread dual 
range scale that reads from 0 to 8 pH or 
from 6 to 14 pH at the turn of a switch. 
Same switch also provides instant milli- 
volt readings from 0 to +800 mv and 
from +600 to +1400 mv for titrations and 
oxidation-reduction measurements. 

Built-in electrode support and com- 
pact case design save valuable space and 
permit easy portability to various plant 
locations. 

Particularly important is the wide 
range of factory-sealed, maintenance- 
free Beckman Glass Electrodes available 
for use with this instrument .. . elec- 
trodes that are virtually unbreakable ... 
that cover extreme temperature ranges 
from below freezing to above boiling... 
that have an unprecedented pH range 
with negligible errors that are abra- 
sion-resistant and chemically durable to 
a degree never before thought possible 
in glass electrodes. 


*In addition to the H-2 Meter, other Beckman 
pH equipment includes completely automatic pH 
indication and control instruments for large- 
scale process applications battery-operated 
models for complete portability in plant and 
field use and a laboratory type instrument 
that features maximum versatility and ac- 
curacy for research and laboratory applications 


Are you making the most of 
BECKMAN pH METERS 


Five ways to improve refinery operations with Beckman pH Control 


Leading refineries are using Beckman pH Control for mony profitable appli- 
cotions that save time ond money, reduce maintenance and increase plant 
efficiency. Whether yours is a small! or large refinery, we suggest thot you 
investigate the savings to be made by such typical applications as these 


] NEUTRALIZING CRUDE STOCK ACIDITIES to prevent damage and corro- 

sion to costly equipment. 

2 MAINTAINING CONSTANT COOLING WATER CHECK for immediote 
detection of hidden leaks in lines and equipment 


3 NEUTRALIZING ACIDS IN STILLS fo assure a uniform acid-free product. 


4 TREATING PROCESS AND BOILER FEED WATER to assure soft, neviral 

water, greater freedom from liming and boiler maintenance, ond sub- 
stantial savings in chemicals. 

5 RELIABLE CONTROL OF WASTE DISPOSAL with better neutralization 
of acid ond caustic efvents .. . at lower chemical costs 


These are only typical of the many money-saving woys modern refineries are 

using Beckman pH Control. See your nearest authorized Beckman deoler for 
more details on these and orher refinery applico- 
tions——or write direct 


BECKMAN INSTRUMENTS 
control modern industries 


NEW YORK @CHICAGOCLOS ANGELES 


Sechman |astrements pil Meters and Electrodes — Spectrophetometers — Radiwactivity Meters — Special instrements 
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Beckmon instruments, Netionel Technice!l Leboreteries 
South Pasedena 25 , Colif. 
Factory Service Branches: 
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: chloropropionitrile, dialkyl cyanamides, Alerm Signal System (Item 178) 
New Equipment glycolonitrile, lactonitrile, succinonitrile, 


and potassium cyanate 


For a copy write New Products De- 


velopment Department, American Cya 
namid Company, 30 Rockefeller Plaza, . ah ; 
New York 20, referring by number to this ; 
Perro.euM Reriner item 
Piping System (item 176) 


“Insulated Piping System Catalog, 

Section 480-4" describes the construction 

and installation of The Ric-Wil Com 

pany's insulated piping. Data on piping 

systems and available services are also 

included in this general catalog. Section 

480-5 contains data and specifications on 

all phases of insulated piping 

For a copy write The Ric-Wil Com 

pany, Dept. J-1, Union Commerce Build 
ing, Cleveland, Ohio, referring by num Complying with National Electric 1947 
ber to this Perroteum Reriner item code specifications for Class I, Division 2 
installations, Panalarm Products, Inc., 
external air connections. Seced. temper: has developed Panalarm series 400 units 
pre AC and BC instruments (Item 177) with hermetically-sealed relays on a sealed 
py or dc. volts, amperes can be Bulletin AC-1 of Wheelco Instru- plug-in octal socket for alarm signaling 
measured ments Company describes a new line of systems in hazardous and corrosive at 
For Bulletin C2 write Wheelco Instru 
ments Company, 847 Harrison Street, Chi 


a.c. and d.c. measuring, indicating, sig mospheres 
nalling and recording imstruments in For Bulletin Series 400 write Panalarm 
cavo 7. referring by number to this Cluding ac. and dc. voltmeters; milliam Products, Inc., 7216 North Clark Street, 
Perroueum REFINER iter meters and ammeters; d.c. milli-volt Chicago 26, referring by number to this 
meters and microammeters plus the Perro.eumM Reriner item 
“Panelmount,” “Multi-Switch” indicat 
New Chemicals (Item 175) ing controllers and the controlling strip Spectro Computer (Item 179) 
Phillips Petroleum Company's 66 spec 
time-saving 


American Cyanamid Company an chart recorder. Movement used in a.c 
nounces “Collective Volume 1,” a com meters are the iron moving vane type, tro computer, an accurate, 
pilation of data on chemicals which have while d.c. movements are high torque electrical computer which solves simul 
d’Arsonval type with Alnico V Magnets taneous linear equations of the type en 
Wheelco Instru countered in mfrared and mass spectrom 
etry, is described in Bulletin 278 


hecome available from the company’s re 
search laboratories during the last year For a copy write 
and on which separate bulletins have ments Company, 847 W Harrison 
Street, Chicago 7, referring by number to Utilizing d.c. electrical potentials sub 


been issued. Chemicals covered include 
for the unknowns in the equa 


aryl biguanides, guanylurea salts, beta this Perroteum Reiner item stituted 


Emulsified or Free Oils Effectively 
Removed from Condensate with the 
BLACKBURN-SMITH REFINER 


REAL BUY+REALOCK FENCE 
GET 


Here's why so many refineries have found 
that REALOCK” Fence is a REAL buy: 
@ first cost is moderate @ harmonizes with any style architecture Outstanding untages 
@ made of steel and galvanized after weaving, it is strong and dur- }. Breaks the tightest emulsion of oil in water 
able; lasts for years without costly maintenance 2. Reduces contamination to less than .Ippm. 
@ fence and gotes are tailor-made to provide protection desired 3. Produces pure, clean condensate 
@ tamper-proof fittings and hard-to-climb diagonal mesh provide 4. Seves boiler tubes 
REAL protection : - Contaminated Condensate Formerly Wasted Can Now Be 
Free Estimates... Expert Installation Service | Re-Used After Filtration Through the Refiner 


FHA TERMS AVARABLE Proved im service saves heat units and fresh water mo back- 
reduces boiler mamtenance costs improves boiler 


wash: 
FOR A REAL BUY, BUY REALOCK simple and inexpensive to operate requires little 
space 


Write for catalog. Engineering assistance glodly furnished 


Phone: The Blackburn-Smith Mfg. Co., Inc. phone: 
Hoboken 96 River Street, Hoboken, New Jersey Rector 
3-4425 Subsidiary of Condenser Service & Engr. Co., inc 2-9360 
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sizes. Chemical ...Telluriam Chemical... Antimeonial 


sizes on request. Chemical ... Tellurium Chemical .. . Antimonial 


Asarco Lead and Lead Lined Valves 


@ @ Split Type and “Angle”, Standard “Y", Gate, Check, 
Hard Lead “Y", Plug and Seat 


Asarco Lead Fittings... ice. comes, re 
“Y's”, (with plain ends, with flanges on, or for flanging in the 
held). Chemical and Antumomal 


Crossville, TH. plant of the Warren 
Petroleum Corporation. In the dehy- 


Asarco Lead Vool rope in 50 Ib. waterproof bags. dration towers, the drying agent ww Florite 
Demecant 
Asarco Lead Specialties. .. 


The Desiceant Used 
Lead Lined Fittings, Lead Lined Flanges 
ISNA 
ane courant, FLORIDIN Product 


Adsorbents manufactured either from Bauxite 


A SINGLE UNIT DOES or from superior deposits of Fuller's Earth 


have been developed by the Floridin Com- 


TWO pany for highly specialized industrial uses. 


IRPAK 


BIG JOBS! 
AIR SUPPLY FOR 

| INSTRUMENTS AND 

FILTERS OTHER SERVICE 
Here's a“'small package” replacement for bulky, hard to 
mount airsets._. providing precise REGULATION in ranges 
0.25 or 0-60 psi, for inlet pressures up to 150 psi. with 
ability to filter out particles down to 40 microns! : 

Investigate ConoAirpak for all ine 


stallations requiring more efficiency 
.. less space, installation time, main. On any problem of adsorption—dehy dration 


tenance end initial cot. Fesged —catalysis—decoloration, the Floridin tech- 
and stainless steel construction for 
corrosion resistance — simplified nical staff, drawing upon almost forty years 
lief. Available in a variety of ranges, filter areas, and ’ 
drip-well capacities. 

WRITE TODAY FOR BULLETIN FH-15 


CONOFLOW CORPORATION 


FLORIDIN COMPANY 


Adsorbents... Desiccants ... Diluents 


your inquiry. 


4 


Dept. D, 220 Liberty St., Warren, Pa. 
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New Equipment 


tons, the 


tion, division 


he performed by the computer 


to SO minutes 


analysis of hydrocarbon 


cent with this instrument 


to this Perroteum Reriner item 


computor solves these 
tions by a method of iteration. Multiplica 
addition, and subtraction 


steps necessary im s« ving a spectre 


samples 


equa 


analysis problem involving as many 
ten simultaneous equations can normally 
within 5 
Results of spectroscopi 
have 
heen computed to an accuracy of O.1 per 


Graver Water Conditionmg Company 
and contains tables of results obtained 
and charts showing the characteristics 
of these zeolites. Also discussed are the 
applications of acid-regenerated zeolites, 
sulfonated coal type and resin type zeo- 
lites, and factors involved in establishing 
conclusions on the effectiveness of this 
method of water including 
silica removal 

For a copy write Graver Water Con- 
ditioning Company, Dept. 134, 216 West 
14th Street, New York 11, referring by 
number to this Perroteum Reriner item 


Self Priming Pump (item 181) 

Model 40 series R seli-priming Durco- 
pump of The Duriron Company, Inc., is 
said to prime in 22 seconds with a static 
lift of 15 feet and to maintain dry vacuum 
at a height of 28.4 inches mercury. Also 
claimed is a 54-cubic-foot-per-minute 
flow of air through the suction line of a 
4% by 1%-inch pump without breaking 
the prime 

For a copy of Bulletin 816 write The 
Duriron Company, Inc, Dayton 1, Ohio, 
referring by number to this Perroteum 
REFINER item 


Combustion Safeguard (item 182) 


The new flame-otrol combustion safe- 
guard for oil and gas fired furnaces, 


soltenme 


new 1300 Series flame-otrols, with econ- 
my and safety features are described; 


Tube Expanders (item 183) 


Ideal ball bearing 
thrust and adjustable 
type collar are fea- 
tures of The Gustav 
Wiedeke Company's 
tube expanders made 
for outside diameter 
and gage tube from 
“% to 1% inch size 
1 he low me cr lar re- 
mains stationary 
against tube end or 
sheet, reducing tric- 
tion to a minimum 
Pulling of tube is 
prevented, and the 
sheet is not marred 
Kxpanders may be 
adapted for use with 
automatic torque 
controlled operating units, for precision 
tube rolling 
For further information write The 
Gustav Wiedeke Company, 1833 Richard 
Street, Dayton 1, Ohio, referring by num 
ber to this PerroLeuM Reriner item 


Pressure Vessel (Item 184) 


Engineering data and specification de 
tails on Hydraulic Pressing and Forging 


For a copy write Phillips Petroleum ovens, boilers, kilns and other heating 
Company, Special Products Division, equipment, has just been released by Company's Lenape pressure vessel ac 
Bartlesville, Okla, referring by number Wheelco Instruments Company. The cessories are included in Catalog 9-49 


reference, the 
necks, man 


Sectionalized for easy 
company's line of welding 


ways, nozzles, covers, rings, studding 
outlets, saddles, fittings, and other 
press formed specialties is factually pre 
sented with complete dimensional data, 
ratings, code specifications, 


4 typical application diagram is included 
For further information write Wheelco 
Experiences with Resin Instruments Company, 847 Harrison 
Hydrogen Cycle,” V. J Street, Chicago 7, referring by number 
Article TA-115 by o this Perroteum Reriner item 


LENAPE szaincess 


PRESSURE VESSEL ACCESSORIES 


Water Softening (item 180) 


“Operating 
Zeolites on the 


Calise, is offered as 


pressure 


Designers and fabricators 
of tanks, pressure vessels 
and similar equipment are 
making increasing use of 
Lenape accessories and 
fittings produced in Types 
304,316, 347, etc., as well 
as the chrome-irons. 


TYPE "R" MANWAY 


+ HANDHOLE AND MANHOLE 
FITTINGS AND COVERS 


GRATINGS 


for all purposes in all types of plants 
+» MANWAY NECKS AND Grid trays for petroleum, chemical and food process 
latforms, walkways and safety steps. 
oors, p b e 
* SADDLES AND RINGS Tote boxes and Pallets. 


Bridge flooring. slabs, armoring. drain grates and 
trench covers. 

Strong. durable. self-clearing. economical to install 
and maintain. 

Write for catalog on types of grating in which you 
are interested. 

KERLOW STEEL FLOORING CO. 

25 Mallery Ave. Jersey City 5, N. J. 


KERLOWE 
OPEN STEEL FLOORING 


Petroleum 


+ STUDDING OUTLETS 
* PRESS-FORMED SPECIALTIES 


TYPE "'R" NOZZLE WITH COVER 


Your prints and specifications 
will be given our prompt 
attention. Catalog 9-49 will 
be sent upon request. 


LEWAPE HYDRAULIC PRESSING & FORGING CO. 
DEPT. 106 WEST CHESTER, PA 
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For day in, day out 
dependability-you 
can’t beat a 


VERTICAL COOLING TOWER PUMP 


—the self-contained pumping unit takes suction from the 
pit in which it is mounted. Simple installation—vertical 
suspension saves space and cuts installation cost. Saves 
piping—pump element is suspended on a welded steel 
discharge column with the motor mounted at the top of 

FOR REFINERY et = these pumps have what it the i and direct coupled to the driver shaft, 

tabes to handle vound-the-cleck, seven-days-a-week, Capacities to 7500 gpm and heads as required. Fur- 

52-weeks-per-year pumping! Because they are BJ en- nished with motor or to fit motor you have. 

gineered, you can be sure they'll measure up to your Ask your local BJ representative —py 

cooling tower requirements. Because they are BJ built, coupon below for details. 

you can be sure of steady-going, low cost operation 

ee Byron Jackson Co. 

These are some of the features that make BJ 
Vertical Cooling Tower Pumps dependable performers: Since 1872 
Rigid alignment—all parts are machined with shoulders P. 0. Box 2017 Terminal Annex, Los Angeles 54, Calif 


and recesses to form metal to metal joints. Self-priming 
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SIER-BATH 


ROTARY PUMPS 


Sier-Both Screw Pump 

Capacities: 1-700 GPM 

Discharge 

1000 PSI for viscous liquids 
250 PSI for water 


Sier-Both Georex Pump 

Capacities: 1-550 GPM 

Discharge: 

250 PSI for viscous liquids 
50 PSI for water 


"ipsam —not price — 1s the true 
measure of the cost of a rotary 
pump. That is why Sier-Bath Rotary 


Pumps are designed to provide uninter- 
rupted, maintenance-free service 


Features that make Sier-Bath Screw 
Pumps and Gearex Pumps top per 
formers at all times include 


No metallic contact between rotors 
External bearings for handling non 
lubricating liquids 

Low pressure on stuffing boxes reduces 
packing maimtenance 

Direct connected to motors at standard 
speeds up to 1800 RPM 

Available in corrosion-resistant alloys 


Write for descriptive bulletin 


Aho monufacturers of Seer Both Precision Gears and 
Ser Bath Gear Couplings 
AGM 


Sier-Both 


GEAR and PUMP CO. Inc. 


9249 HUDSON BLVD., NORTH BERGEN, N. J 
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details, and service recom 

ons Also included is a hand 

book reference section of technical in 

formation for use by design and fabri 
catine engineers 

r a copy write Lenape Hydrauli 

ssing and Forging Company, P. O 

163, West Chester. referring 

by number to this Perro.eum Reriner 


Protective Coatings (Item 185) 
rhe Atlas Mineral Products Company 
Bulletin 7-1 on protective 
ed is information on coat- 
protection agaimst cor 
or splash on steel, 
surtaces. For a copy write The 
Products Company, 41 
Mertstowa, Pa., referring 
umber to this Perroteum Reiner 


concrete, 


Resistant Coatings (Item 186) 


Chemical resistant coatings folder is 
available from The Wilbur & Williams 
Company and contains information on 
applications for maximum chemical, 
moisture and rust resistance in varied 
industries for all metal, concrete and 
wood 

For a copy write The Wilbur & Wil- 
hams Company, Greenleaf and Leon 
Streets, Boston 15, referring by number 
to this Perkoteum Reriner item 


Filter (Item 187) 


For liquid line ap 
plications, Marvel 
Engineering Com 
pany's patented liquid 
line svynelnal filter 
Cal perate im any 
position and is avail 
able in housings for 
line installations for 
applications of non 
corrosive liquids, cir 
culating and low 
pressure systems 
txcept for gaskets, 
all parts and outer 
shell are made of 
metal The head is 
cast aluminum All 
models, unless other 
wise specified, are equipped with a stand- 
ard 100 mesh wire cloth (.0050 open- 
ings). Housings of all sizes are designed 
tor a maximum working pressure ot 125 


information write Marvel 

Company, 625 W. Jackson 

onlevard, Chicago 6, referring by num 
bes to this PerroteumM Reiner item 


Gear Speed Reducers (Item 188) 
De Laval Steam Turbine Company's 
speed reducer Bulletin G-WRB describ 
De Laval hor 
peed reducers. It shows 


1 wives standard sp 


standa 


uded are horsepoy 
rhung load ratings, « 


lation on | 


Laval Steam Tur 
; N ]., referring 
ROLEUM REFINER 


! SIDE ENTERING 
' MIXER 

FOR 

OILMEN 


Eastern side entering agitators 
are specially engineered for 
large fank installations. Mate- 
rial tending to settle during 
mixing is kept in motion by 
the propeller; bottom precipi- 
tation is thus prevented. Cast 
ribbed bases supporting motor 
and stuffing box insure rigid 
alignment — eliminate wear 
and leakage. 


These heavy duty mixers are 
available with pressure stuff- 
ing box, twin rotary seal or 
mechanical rotary seal; also 
with outboard stuffing box 
which can be repacked without 
emptying tank. They're pow- 
ered with motors rated from 
1% to 30 H.P., with rotat- 
ing speeds from 400 to 1725 
R.P.M. 


WRITE FOR FULL DETAILS 


G45 


INDUSTRIES, INC. 


20 REGENT STREET 
EAST NORWALK, CONN. 
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PRECISION 1 
REGULATION | 


§ Within .005 psi 
FOR MANUAL LOADING 
SERVICE...for remote posi- 

tioning for accurate flow 

meter calibration, our MODEL 

H-10 is tops in the field 


It's built especially for dead 
end (no flow) service and 
guaranteed to be free from 
‘drift’ errors. Ranges 0-5; 
0-25; 0-50: 0-125 psi for inlet pressures to 150 psi. 


It you are looking for a pneumatic regulator that is sen- 
sitive to O05 psi (in 0-5 psi range), stable and foolproof, 
HERE'S YOUR REGULATOR. 


WRITE TODAY FOR BULLETIN PH-10 


CONOFLOW CORPORATION 
2100 Arch St., Phila. 3, Pa 


THAT SUPERIOR SCRUBBERS 
ARE SUPERIOR ! 


Proof! 


This low-pressure scrubber wos built to order 

and to do the job for o West Texas repressur- 

ing plant. Like off Superior-built equipment, it 

was monufoctured in strict accordance with code CERTIFIED BY 

end speciticat NATIONAL BOARD 
ALSO. RETUBING OF HEAT EXCHANGERS, ABSORBERS 
FRACTIONATING TOWERS AND HEAT EXCHANGERS 


FOR INFORMATION OR ESTIMATES, CALL AMARILLO 4395 


SUPERIOR MANUFACTURING COMPANY 


amare THEE AS 


AP!-ASME 
AND ASME CODE 
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WHAT'S TO BE SAID ABOUT 


SATISFIED USER 


The building of dependable water producing equipme 
involves a lot of extraordinary skill. And when it comes 
skill Layne leans — heavily on seventy years of worl 
wide experience. It is such experience that Layne hag 
been able to find and strengthen weak points, use tougher 
and longer lasting materials and to constantly increase 
over-all efficiency. As a result, users almost invariably stick 
to Layne equipment on each of their additional units. 


It is a widely known fact that Layne Well Water Sys 
tems, point for point, always measure “head and shoulders 
above any other make. This means that there is no advan« 
tage whatever in buying the so called “just as good” 
equipment. Furthermore there is no use telling you that 
this or that Layne part is super-duper. at you are buy- 
ing—and have every right to expect, is unquestionably 
good performance over a long period of years. That, i 
brief, is exactly wnat Layne offers without reservation 
any nature. 


For further information, catalogs, bulletins, etc., address 


LAYNE & BOWLER, INC 
GENERAL OFFICES, MEMPHIS 8, TENN. 


ASSOCIATED COMPANIES 
Norfotk, 


BUILDERS OF 


HIGH EFFICIENCY 


Layne Arkansas Co., Stuttgart, Ark. Layne-Atlantic Co., 
mn Layne Northern Co.. 
Ma 


Keness City, Mo. * Layne 
Minn. * International Water Corporation, Pittehurgh. Pe * 
London, Ont. * Layne-MWispane Americans © A 
* General Filter Compenr. A 


— 
| 
} - 
| 
Layne New York New Yor’ ayne 
Ce., Colambus. Of ‘ 
Temas Co., Ltd., Houston 
International Water Supply 
143 
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BOOKS 


Sulfur in Flue Gases 

\ revised procedure for determining 
the sulfur dioxide and sulfur trioxide in 
flue gases, one phase of Bureau of Mines 
research on boiler equipment, is ce 
scribed in a Bureau publication. In 
Bureau laboratories, the 
i the ME was 
dation of sulfite in the absorption bottle 
and to allow for the effect of carbon 
f flue gases produced 
satistactory 


test procedure 


revised to prevent ox 


Analyses 
results 
Containing four detailed tables on the 


various tests, the publication describes 


“REG US PAT OFF 


tureau research using the ASME 
method, laboratory experimentation, and 
the revised procedure. It was prepared 
by A. A. Berk, Bureau supervising 
chemist, College Park, Md, and L. R 
turdick, Uureau engineer, 
Washington. 

For a copy 
Publications Section, 
Pittsburgh 13. Free 


supervising 


Bureau of Mines, 
$800 Forbes Street, 


write 


Dissolved Oxygen in Water 


The direct contact heater 
Heat Exchange Institute has produced 
a standard method and procedure tor the 
determimation of dissolved oxygen in de 
verated and partly deaerated waters tor 
the measurement of dissolved oxygen in 
water. The standard, described in an in 


section ot 


SCALE 
CORROSION 
ALGAE 


in the 


controlled by 
H RING 
ANIC 
GLUCOS 


ON 
FOR SPECIAL LITERATURE 


publication, has been selected 
from the results obtained trom a com 
prehensive investigation of the test meth 
ods and procedures commonly used 
Included are apparatus recommended, 
the method of sample collection, the pro 
cedures for fixing and titrating of sam 
ples, and computations of results. Ac 
curacy and limitations of the test method 
and procedure are explained, with dis 
closures on a method for the determina 
tion of the results 
Heat West 
Street, 


stitute 


significance of test 
Exchange Institute, 90 
New York 6, price $2.00 


New Charts in Tower Design 


Two volumes of charts containing 
liquid-vapor equilibrium constants, an: 
one volume contaimme tugacities tor 
lieht hydrocarbons in mixtures, have 
been published by The M. W. Kelloge 
Company. The charts, based on the Kel 
loge “Equation of State” have been 
checked by application to multi-com 
ponent experimental work performed im 
Kellogg laboratories and in various uni 
versites 

The graphs are not only 
temperature and pressure but are 
a function of the composition of both 
the liquid and vapor phases. The charts 
pressures graduated trom atmos 
to 1000 psia. for any mixture ot 
from to n-hep 
unsaturates, For higher 
made available 
from 1000) te 


tunctions of 
also 


cover 
pherie 
hydrocarbons 
tane, including 
pressures Kellogg has 
fugacity charts that go 
3000 psia 
Instructions for use and sample cal 
culations for bubble points, dew points 
and equilibrium flash points are included 
The two volumes covering pressures 
from 14.7 to 1000 psia. are $20, and the 
volume of fugacity charts is $10. Write 
» Chemical Engineering Division, The 
W. Kellogg Company, 225 Broad 
way, New York 7 


methane 


Mineral Wool Insulation 

Mineral Wool Insulation for Heated 
Industrial Equipment, a 36-page Stand 
ard of the Department of Commerc 
supercedes Commercial Standard CS117 
44 and represents the continuing program 
of joint action between the Industrial 
Mineral Wool Institute and the National 
Bureau of Standards. The Standard now 
granulated, and felted 
forms of mineral wool along with the 
blanket, block, and industrial-batt forms 
on which data have already been 
published. Twenty-six line drawings il 
lustrate how to apply mineral wool to 
both flat and curved surfaces of all types 


covers also the loose, 


some 


purchase ot 
thermal 
and other 


Specification data, tor the 
mineral include density, 
conductivity, incombustibility, 
physical information of value to indus 
trial buyers and specifiers. A table lists 
nine types of mineral including 
pipe insulation and imsulating cement 
and gives, for each type, the maxmmum 
thermal conductivities at 200, 300, and 
400° F. as well as recommended maxi 
mum temperature limits and typical sizes 
of commercial packaging. A second tabk 
wives thicknesses of standard and double 
standard molded type pipe insulation for 
msulating standard steel pipe from ' to 
14 inches in diameter 


wool, 


wool 


For coy write the Industrial Min 
eral Wool Institute, 441 Lexington Ave 
nue, New York 17. First copy, fre« 

15 cents each 


(More BOOKS on page 222) 
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DIAPHRAGM 
MOTOR VALVE 
WITH AIR-SET 


AND 


integrally mounted 


Wizard Pilot-operated 
pressure controller, 
requiring only one 


POSITIONER 


Only 2 connections to 
make—from operat- 


ing medium supply 
o and controller. 


nstallations in industrial 
regulating stations and oll field | 
- Saves time and expense ordinarily involved 
handling usual piping accessories and piping details. 


A Gulf Publishing Company Publication 
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Becomes Executive Head 
Of Ohio Injector Sales 


Harry G. Smith has been appointed 
vice presilent and director of sales for 
The Oh: Injector 
ompany Wadswort 
Cohn Sim mes 

Smit poration 

Los Angeles, where 

he wa n 
tull charge oft admut 
istration, sales, manu 

facturing and engi 


livision 

He has been asso 

with the onl 
mdustry tor the ast 
13 years, first Smith 
m the petr wn held 
as a resear engineer for Smith Meter 
Company 1 former subsidiary of the 
\. ©}; Smith Corporation, and later m 
engineering and sales departments as 


sident and general manager 
Smith Meter Company 
the parent company, 


vice pre 
When the 


absorbed 


was 


by he 


continued as manager of the new divi- 
sion 
Phe new OIC vice president moves to 


Wadsworth from Pasadena, Calif 


Allegheny Steel Reviews 
Results of Improvement Plan 


Officials of 
Corporation 


Allegheny Ludlum Steel 
last month conducted a 
of regional sales meetings for the 


serTrics 
acquainting district sales rep- 
advantages of the com- 
million plant improvement 
program carried on during the past four 
Many of the major projects in 
program, including installation of a 
melting depart 
mills and 
went mto 


resentatives witl 
pany’s $28 
vears 
the 
complete new electric 
blooming 
numerous finishing facilities, 
production late in 1949 
Representatives in the far west, north 
west, southwest and portions of the mid- 
met in Chicago, sales representa 
tives trom the south, midwest and as 
far as Pittsburgh in Detroit, and 
district representatives from the balance 


of the New York 


ment, tw new 


west 


east 


country m 


Leading Processor 


from 65 to 45 Min. 


With Nicholson Steam Traps 


Records of a recent installation of N 


equipment full of live steam becouse 

operate on lowest temperature differential 
2) have 2 to 6 times average drainage co 
pacity. Also record low for 
steam waste, and maximum 
Gir - venting capacity. Wide- 
ly specified for preventing 


damage to thin gauges; 
eliminate cold blow in unit 
heaters 


Type A 


steam traps, by a large food packer, show they cut 
cooking time 30%; ¢.g., one operation was short- 
ened from 65 to 45 min. Nicholson units keep 


5 TYPES FOR EVERY PURPOSE — Size '4" to 2"; 
press. to 225 Ibs. BULLETIN 1047 


HIGH-PRESSURE FLOATS — Stainless, monel, steel 
or plated steel. Welded. In all sizes and shapes; for 
operating mechanisms and as tanks or vessels, 2-day 
delivery, BULLETIN 348. 


W. H. NICHOLSON & CO., 207 Oregon St., Wilkes-Barre, Pa. 


icholson 


1) they 


Type 8 Type AHV 


Honeywell Names Executives 
To Head Valve Divisions 


James H. Binger has been elected 
vice president and general manager of 
the Belfield Valve divi- 

MH sion (Philadelphia) of 

Minneapolis - Honey- 


» well Regulator Com- 
pany. Binger will be 
in charge of manu- 


facturing and engi- 
the valve 


neering in 
division, as well as 
coordination of the 


sale of valves through 
Instruments 
and other divisions of 
the company 

\ 1941 graduate of 


Brown 


Binger the University of 
Minnesota law school, 

Binger joined Honeywell in 1943 as 
administrative assistant in the aero- 
nautical division. Since 1945 he has been 
assistant secretary of the company and 
assistant vice president in the sales de- 


partment 

R. Knoblauch has also been named 
manager of sales of valve products for 
the industrial division of Minneapolis 
Honeywell Regulator Company. He 
joined Brown Instruments division of 
the company in 1924 in’ engineering 
work and has served assistant sales 
manager of the industrial division and 
head of market extension and sales pro 
motion. He will continue to make his 
headquarters at the Brown plant 


as 


New Panellit Sales Offices 

Panellit, Inc., Chicago, has appointed 
Esch-Condit Company, Houston, and 
M.S. Jacobs & Associates, Pittsburgh, as 
their sales representatives for the south 
ern and eastern territories 

toth new offices will give technical 
and engineering assistance in the appli- 
cation and design of Panellit, Inc.'s, serv 
ice mm prefabricated instrument and con 
trol panels for process industries, power 
plants and refineries. They will also act 
as sales representatives for signalling de- 
vices, level and pressure indicators made 
by the Panalarm Products Division, a 
subsidiary of Panellit, Ine 

Panellit’s A. F. Sperry is scheduled to 
give a talk April 24 in Houston before 
the Houston Chapter of the Instrument 
Society of America 


Babcock & Wilcox Tube Head 


H. F. (Skip) Lefferty, has been named 
Pacific Coast sales manager of The Bab- 
cock & Wilcox Tube Company Let 
ferty succeeds H. P. Curtis, resizned 

Lefferty has been with Babcock & 
Wilcox for 33 years. From 1917 to 1928 
he was associated with the Babcock & 
Wileox at Beaver Falls, Pa. Bayonne, 
N. J., and Barberton, Ohio, plants. Other 
positions have been with the sales de 
partment, manager of the Cleveland 


sales office, district sales manager at the 


Beaver Falls office, and recently, district 
sales manawer at the ¢ cag office 
Headquarters will be in the Petroleum 
Building, 714 Olympic Boulevard, Los 
Angeles 
Fischer & Porter Course 

April 10 to 14, melusive, is the period 
of the second quarterly imstrumentation 


) 
| 
— 
Type f 
Kw 
course r 1950 nducted by Fischer & 
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Assures 

Positive 

Distance 

Reading 
of 


JERGUSON 
TRUSCALE 
GAGE 


HE modern design JERGUSON 
TRUSCALE GAGE gives new 
accuracy for reading of liquid levels 
in boilers, deaerating tanks, etc. 


Here ‘s the distance reading gage 
which incorporates all of the newest 
engineering features! The Jerguson 
Truscale has exceptional sensitivity, 
with the ability to register changes 
as small as 1, of 1% of range! The 
translucent dial scale is clearly 
lighted from behind, and is easy to 
read, 


The Truscale Gage may be equipped 
with positive alarm system. Lights 
flash and horns sound at specified 
key points when liquid level falls 
dangerously low or rises too high. 
Foolproof anti-surge mechanism 
for use on ships. Available for 
anel, pedestal, or wall mounting. 
t will pay you to investigate. 


JERGUSON TRULEVEL GAGE 


Hydrostatic type distance read- 

ing gage with inverted U-tube 
manometer. Water level always 
visible with space above show- 
ing brilliant red. Built-in fea- 
ture makes possible checking ot 
gage accuracy in few seconds. 


Write today for free diwstrated 
DATA UNITS om Jerguson Trascale 


aed Tralevel Gaers 


Obverva me and 
JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 


Representatives in Majer Cities 
Phone Listed Under JERGUSON 
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Porter Company at its Hatboro, Pa., 
plant. Manufacture, calibration, installa- 
tion, operation and maintenance of the 
company’s line of process control mstru 
ments will be covered in the course 
Additional information can be obtained 
by writing to the Fischer & Porter Com- 
pany, East County Line Road, Hatboro 


Lukens Steel Appoints 
Two Sales Executives 


Dr. William G 
appointed regional manager of sales for 
Lukens Steel Company, Houston head 
quarters. Formerly 
manager of technical 
sales, with headquar 
ters in Coatesville 
for four years, he will 
now supervise the ac 
tivities of Lukens 
district sales offices 
and sales representa 
tives in 12 southern 
states, from South 
Carolina to Califor- 
nia, 

Dr. Theisinger 
joined Lukens in 1935 
as a welding and 
metallurgical eng i- 
neer, becoming director of welding re 
search in 1941 

Newly appointed manager of the clad 
and conversion sales department is Wil 
liam J. Powers, formerly acting manager 
Powers began in the engineering de- 
partment of Lukenweld division in 1940 
and has since been with alloy sales as 
sales manager and 
sales, except 


Theisinger has been 


Theisi 


salesman, assistant 
acting manager of alloy 
three years in the service 


Alcoa to Resume Operations 
In Magnesium Sheet Division 


A new division for the rolling of mag- 
nesium sheet will be established by 
Aluminum Company of America at its 
New Kensington, Pa. works in the near 
future, because of increased demand for 
magnesium sheet in airplane construc- 
tion and other phases of the national 
security program, according to a com- 
pany announcement. Magnesium rolling 
operations, conducted at the works for 
a number of years were discontinued in 
1947 because of the sharp drop m de- 
mand for magnesium sheet after World 
War II. Sufficient orders are now as 
sured to make possible the establish- 
ment of this operation on a develop- 
mental basis, officials said 


Howard Supply Warehouse 


Newly added refinery and industrial 
supplies will be stocked at Howard Sup- 
ply Company's recently completed mod 
ern steel warehouse, located one block 
south of their present warehouse at Oak 
land, Calif. The warehouse was con 
structed on a tract of industrial property 
acquired from Santa Fe Railroad Com 
pany with a view of further expansion tf 
necessary 


Transfers to York Home Office 


( Ma Gerhart, assistant to the 
nmercial sales manager, York Corpo 
ration. Houston, has been transferred to 
the home office at York, Pa., as a sales 


engmeer. Gerhart, a mechanical engineer- 
ing graduate of the University of Ari 
zona, class of 1946, joined York the same 
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WEETENING 


SULPHATE 
is preferred by leading refiner- 
ies because of its high copper 
content, dependabl iformity 
and exceptional purity 
freedom from foreign and 


99% + PURE 
Quotations on request, on any 


quantity required. Shipments 
- be made from our nearest 
t. 


and 
inert 
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year. After completing the corporation's 
college graduate traming course and 
studying products at Los Angeles and 
York, he assisted George R. Wachter, 
manager of sales engineering, in compil 
ing an application manual of the com 
pany’s products. In 1948, he was assigned 
to the Houston office 


Oil Well Supply Plans 
Dallas Area Facilities 

Garland, Arlington and Grand Prairie 
have been under consideration by Oil 
Well Supply Company as sites near 
Dallas for the erection of a warehouse 
and modification center. Approximately 
0,000 square feet of space will be con 
tained in the building to be completed 
in operation by the end of the year, ac 
cording to Fred F. Murray, President 

Headquarters of the U. S. Steel sub 
sidiary are at Dallas. The new facility 
will complement the company’s tour 
other manufacturing plants at Oil City 
and Braddock, Pa. and at Kansas City 
and Longe Beach, Calif 


Heads Welding Division Sales 


Corporation, Milwau 
kee, manufacturer of P&H are welders 
and welding electrodes, announces the 
appointment of Melvin ©. Monsler as 
sales manager of the P&H welding a: 
vision. Monsler has been associated with 


P&H for 12 


Harnischfewer 


years, serving a8 assistant 


sales manager of that division, welding 
product service engineer, welder and 
issistant to the superintendent. Prior t 
joining P&H he was an instructor in 


Milwaukee 


welding and shop procedure 
School of Engineering 


THE twist does the trick—twisted bar construction 
gives greater traction, makes slipping impossible even 
if the grating is wet, greasy or icy. The slightly rough- 
ened surface grips shoe soles for extra safety, yet the 


over-all surface is level 


and durability 


OTHER ADVANTAGES: Maximum open area for light and air. 
Self-cleaning, easy to maintain, economical to install. 


Trucks and other wheeled 
vehicles roll freely. la addition, Blaw-Kanox Steel Grat- 
ing is electroforged into one piece for extra strength 


De Laval Steam Announces 
Five Executive Promotions 


Stewart, vice president and 
division, 


James P 


manager of commercial sales 


Stewart 


De Laval Steam Tur 
ompany, has 


Reynolds 


been elected execu 
president 
contimue as 


com 


tive vice 
He will 
manager of the 
mercial sales division 
Other appomtments 
are W. A. Reynolds, 
manawer of the IMO 
De Laval Products 
Division, to assistant 


to the president; W 

\. Neumann, Jr., also 

remaininu as con 

troller of the com- Neumann 
pany, to acting man 

ager of the IMO-De Laval Products 
Division; John Horth to manager of the 
St. Louis office, operating as a direct 
factory branch; and H. H. Reynolds, 


Because it’s BLAW-KNOX 


“TWISTED BAR” 
ctroforged 


Blaw-Knox Electrof 

Treeds ove! 

rolled diamond 
' 


Big new bulletin gives 
complete details, specifica- 
tions, possible applications 
and all the outstanding ad- 
vantages of Electroforged 


Steel Grating and Stair 
Treads. W rite for your copy 
today! 


BLAW-KNOX DIVISION of Blaw-Knox Company 
2005 Farmers Bank Bidg., Pittsburgh 72, Pa. 


BLAW-KNOX 


ELECTROFORGED 
STEEL GRATING 


located in the home office tor 
manager of the Los 


tormerly 
many years, to 
Angeles office 

Stewart was with Elliott Company, 
Jeanette, Pa, and Borg-Warner Cor- 
poration, Milwaukee, Wisc., for 17 years 
before joining the company in 1946 to 
handle the sale of De Laval centrifugal 
compressors. Reynolds joined the com- 
pany in 1932 and was manager of the 
IMO pump division. Previously he was 
assistant to the vice president and gen- 
eral manager of Hendy Machine Com- 
pang, Torrington, Conn., and sales engi- 
neer for Dravo Corporation, Cleveland 
Neumann has been associated with the 
company since 1946 as assistant factory 
controller. He was previously with 
Westinghouse Electric Corporation, 
Pittsburgh, in accounting and adminis- 
trative capacities 


Flexitallic Realigns 
Its Field Organization 


Mexico City is headquarters of Flexi- 
tallic Gasket Company’s new distributor, 
Consultores Y Abastecedores Industri- 
ales, S. A. The Moorlane Company, with 
branches in Kansas City, Amarillo, Den- 
ver, Oklahoma City and Wichita, is also 
a new distributor with headquarters in 
Tulsa 

Agents named are The Boiler Equip- 
ment Service Company, Atlanta, Ga. 
serving Alabama, Florida, Georgia, 
North Carolina, South Carolina and 
Fennessee; Lane Machinery Company, 
Inc., St. Louis 1, with territories of Mis 
sourl, southern Illinois, western Ken 
tucky, western Tennessee and northeast 
ern Arkansas; Plant Equipment, Ine., 
Minneapolis, Minn., representing Minne 
North Dakota, South Dakota, 
Wisconsin and northwestern 


sota, 
western 
Michigan 


Marley Names Elizardi 
James W 


EFlizardi has recently been 


made manager of the Houston sales office 
of The Marley Com 
pany, Inc., according 
to an announcement 


by Marley officials in 
Kansas City, Kan 


Elizardi 
graduate of the en 
school of 
University, 
worked 
tor Griscom - Russell 
and the Hlinois Cen 
tral Railroad. He is 
marned and has two 
children, Betty, eight- 
een and Ellen, six 
teen 


who wa 


Zineecring 
Pulane 
previously 


Elizardi 


Elizardi, who is a heat exchanger en 
a rewistered engineer m Texas 
on 


gineer, is 
He makes his home in Hous 


Henry B. Cross Honored 


Cross, executive secretary 
Grinnell Ce recipient ot 
the alumni award medallion of the Alumi 


Association of Stevens Institute of Tecl 


He nry 
mpany, rs the 


nology presented annually to a Stevens 
alumnus “in recognition of outstanding 
lovalty and devotion to the college.” 


Durametallic Representatives 

New Salt Lake City 
Durametallic Corporation 
of metallic packings 


repr sentative t 
manutacturers 


and’ 
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Let BeW pour 


LONGER LIFE 


into YOUR 
processing equipment 


jot 


BABCOCK 
WILCOX 
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| 
Products petroleum processing équipment, BAW 
con abrasion, corrosion, and oxidation, and 
\\ to retain high strength even at 
temperatures. Operating in just about 
every kind of tough service, they are 
service temperatures up to 2000 F, ‘ 
| | Might pay you, as it has so many 
— ethers, to call on our broad 
4 in solving processing problems with 
castings from our own modern foun- 
dries. The Babcock and Wilcox 
249 


= 
10 


ALL PURPOSE 


STEEL VALVES 


PRICED to compete with conventional plug- 
type valves. Interchangeable with Ameri- 
can Standard Steel Wedge Gate Valves 
Wrench-Operated; Direct Handwheel- 
Operated; Worm Gear-Operoted; Sizes 
from 1" to 16". Write for our Catalog No 
600 and Price List. On request, we will be 
gled to quote on larger sizes above 16”. 


WEDGEPLUG VALVE CO., INC. 


Department “R” 
NEW ORLEANS 15, U. S$. A, 


pany. Carl 
company im 
Collings, Milwaukee, 
rounding area 
son- laylor 
ver, Colo., 


Machinery 


is Ross Recktenwall, Jr 


| seals, is Bullough Asbestos Supply Com- 
Houck is 


Atlanta, Ga., and Louis G 


representing the 


and sur- 


Wisc., 


New salesmen of Gunder- 


Company, Den 


Norgren Chief Engineer 


Delbert G 
chief engineer of C 
pany, Denver manu 


| tacturer of pneumatic 


equipment. Faust has 
been with Walter F 
Kidde Company, Bell 
ville, N. J., for four 


teen years, the past 
ten years of which 
was spent as chiet 


project and test en 


gineer 
For the past sev 
eral months Faust 


has been engaged in 


| coordinating engineer 


and 
ca- 


ing operations, 
will, in his new 
pacity be 


Faust has been appointed 


Norgren Com- 


Foust 


in charge of all research and 


engineering activities in the development 
of new and improved oil fog lubricators, 


pressure 
valves and other 
in the Norgren line 


regulators, 
pneumatic 
He holds an engi- 


air filters, reliet 
products 


neering degree from Lehigh University 


Tube Turns Changes Offices 


The 


lulsa office of Tube Turns, Inc., 


has been moved from 317 South Detroit 


Avenue to 
S. Tyler, Jr., 


STAMP 
DRAW 


CUT 


SCRAPE 
SOLDER: e 


420 Wright Building 
is manager at Tulsa 


Robert 


BS&B Florida Representative 


Black, Sivalls and Bryson, Inc., has 
appointed Johnson Roney II as new 
Florida representa- 
tive to handle safety 
heads and relatea 
products, with head- 


quarters at Clear- 
water 

His more than 
thirty years of ex- 
perience in engineer- 
mg and sales have 
been with RCA, Gen- 
eral Electric, Du- 
Pont, Hercules, La 


Bour Company, Inc., 
Lapp Insulator Com- 
pany and Swenson 
Evaporators. Among 


Roney Il 


the BS&B products he will handle are 


safety heads, combined units, relief 
valves, vent valves, and the new com 
bined vent valve and flame arrestor 


General Controls New Office 


General Controls, Glendale, Calif., has 
opened its 22nd branch office at 721 
South Orange Avenue, Newark 6, N. J] 
The new office will include extensive 
warehouse facilities. William Buck, for- 
merly sales engineer for the company’s 
Philadelphia branch, has been named as 
Newark branch manager 

Other organizational changes include 
the appointment of R. M. Korty as 
branch manager in St. Louis, Mo.; Rob- 
ert L. Day to the sales engineering staff 
in San Francisco, and Rudolph J. Roed- 
der, sales engineer, as refrigeration spe- 
cialist in the Angeles sales office 


Los 


Electrodeposited to any “mesh” from 25 
to 400, with any proportion of open area 
from 10% to 50%, in widths up to 36” 
and as long as you want—LEKTRO- 
MESH runs constant in close adherence 


to the tightest specifications—and we 


can make it in any pattern and shape the 
wildest designer can dream up. Readily 
adaptable to the widest variety of criti- 
cal filtering problems—to unique deco- 
rative use—or, perhaps, to applications 
no one has yet thought of. 


LEKTROMESH 


LEKTROMESH Bulletin No. 16 
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mstalled at 


Rock Island yw edi mapolis, Indiana 


The Direct Approach to 


ON-STREAM Operation 


With Panelgraphs for your refinery 
units, operators visualize an entire 
process — or entire refinery — at a 
glance. Facsimile flow lines and 
equipment have their control instru- 
ments right on them... Minimizing 
chances of mis-reading identification 

lates ... Making control simpler, 
faster, more positive. 

Panelgraphs are complete, ready for 
immediate connection to your instru- 
ment piping and wiring, and contain- 
ing any types or makes of instruments 
~ specify. Write for details on 

nelgraph installations to fit your 
and names of modern 
refineries now utilizing Panelgraphs. 


CONVENTIONAL PANELS, 
CUBICLES, CONSOLES 
Panellit builds conventional panels, 
cubicles and consoles to meet most 
exacting specifications; either sup- 
plying instruments or building equip- 
ment to fit your instruments. Full 
details sent promptly upon request. 


PANELLIT, Inc. 


7212 N. Clark St., Chicago 26, 
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Russell 


Dowell Elects New Directors 


William J. (Bill) Russell, assistant 
manager in Tulsa, and Nelson D. Gris- 
wold, former chief engineer in Tulsa, 
have been elected to the board of direc- 
tors of Dowell Incorporated 

Russell had been engineer with Cities 
Service Company and Phillips Pipe Line 
Company before he joined Dowell in 
1934 

Griswold is now assistant general man- 
ager and a director of Dowell’s parent 
company, The Dow Chemical Company, 
in Freeport, Texas. He is also director 
and vice president of another Dow sub- 
sidiary, Brazos Oil and Gas Company 


Rockwell Names Hurley 
To Its Houston Office 


Rockwell Manufacturing Company has 
appointed H. L. Hurley to handle all 
major oil and engi- 
neering company ac- 
counts in the Hous- 
ton district replacing 
J. W. Northeutt, who 
was appointed § At- 
lanta district sales 
manager 

Hurley has been 
with the company 
since 1943 as sales 
and service represen- 
tative for valves and 
gas equipment in 
Southwest Texas 
He is a veteran of Hurley 
World War II and 
studied engineering at the University of 
Texas. He also studied law and was ad 
mitted to the bar in Arkansas in 1935 
Before joining Rockwell, he served as 
pipe superintendent tor the Arthur G 
McKee Company 


Mercer Rubber Is Agent 

Mercer Rubber Company, Houston, 
has been appointed manufacturer's rep 
resentative for Texas, Oklahoma, Arkan- 
sas and Louisiana by Hose Accessories 
Company, Philadelphia. The Mercer 
Company is headed by W. H. Sayen III 
and the Houston office is managed by 

A. Vitriol 


French Firm Manufactures 
Pacific Centrifugal Pumps 

Pacific Pumps, Inc, of Huntington 
Park, Calif., has completed arrangements 
with Compagnie Generale de Construc 
tion de Locomotives-Batignelles Chatil- 
lon, for the manufacture and sale of 
Pacific centrifugal pumps in France. Manu 
facture will be in the Batignelles Nates, 
France plant from design and patterns 
furnished by Pacific. Under the trade 
name “Pacific-Batignelles,” the pumps 
will be marketed throughout France, the 
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WARNS of DANGER with 
SIGHT and SOUND Signals 


Typical Installation 
Shown below is a typical operating 
cycle of one type o alarm sight- 
sound signals: 


RED LIGHT warns of danger 
of off-normal; horn sounds 


GREEN LIGHT indicates nor- 
mal operation 


NAME PLATE designaces 


monitored unit 


ACKNOWLEDGING BUTTON 
stops horn uotil trouble is 
corrected 


Many other combinations of signal 

es are available to fit exist- 
ing systems, or to provide other 
types of sight and sound warnings. 


Self-Contained Units 
Panalarm lights and relays are contained in 
a compact plug-in uait, available from front 
panel; installed as simply as inserting « 
vacuum tube. Lock-in and interlocking sys- 
tems furnished where necessary. 


Panalarm cabinets are furnished in unit sizes 
to fit your needs; contain terminal blocks 
and octal sockets — all readily accessible 
from of wall-mounted. 


SERIES 400 


Series 400 Panalarms 
are hermetically-seal- 
ed for use in hazard 
ous locations or 
Avail 

in same types 
snd as 

units. 


Write for Panalarm Bulletins: Series 
300 and Series 400, containing com- 
plete data, mounting dimensions, etc. 


PANALARM PRODUCTS 


A Division of PANELLIT, Inc. 
7218 N. Clark St., Chicago 26, til 
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REFINER CLASSIFIED ADS 


RATES for Classified 


* * * * 


Ads are $8 per column inch 
type size, figure 60 words per inch. Situations Wanted $4 per column 

yable in advance. Ten percent discount if three or more insertions are 
COPY DEADLINE t« 25th of month preceding date of issue 
Ad Department, Petroleum Refiner, P. 0. Box 2608 


ordered at same time 
Send copy and checks to 


HELP WANTED 
Al und practical refinery engineer for 
number two man t 8. company in Britiat 
Colony, U. 8. dollars salary, to assist Mar 
ager in supervision terminal and emali re 


finery general camp duties, excellent fu 
ture replies held onfidential Address 
Hox « o Petroleum Refiner, Houston 


Texa 


PRESSURE VESSELS 


408 MUST CHALLENGE INITIATIVE 
a! 


lity it plant 
entrol, or you 


in ea 


following the ustormers requirements 
through ont aie equly 

ment tle snd erection drawings» 
Write Box 166-1 troleum Kefiner 


Houston Texas 


oming te Houston? —Big building for 
lease 40 « 60 with 1000 feet metal sur 
face hbullding on rear «6168 lot 
900 bleect Jensen tri 
elrele, $976. Coffman 


CH-9976 or Box 
Petroleum Refiner 


BOILERS & STACKS 
FOR SALE 
i--I'nien Iron Works Type L 3950 sq 
ft. surface 100 pela WR 3-drum, WT 


complete with gas burners, f 
controls, breeching and 6 6” « 


welded plate 


4” Plate 
Welded Bteel, Excellent Condition 
$300.00 each 
Alice, Texns 


Purchasing Department 


“MOLTHERN MINERALS CORP 
Bex 716, Corpus Christi, Texas 


SOULTHERN MINERALS CORP. 
716, Corpus Christi, 


SITUATIONS WANTED 


structural-piping-pressure 


CLASSIFIED ADS PAY 


SOUTHERN MINERALS CORP. 
716, Corpus Christi, Texas 


territories of Union and the 


Saar territory 


Allis-Chalmers Promotions 
In Mid-Atlantic Region 


Frank R. Freyler, employed with Al 
lis-Chalmers for 21 vears, has been pre 
moted to manager of the Mid-Atlantic 
region succeeding Wilham Arthur wh: 
has requested retirement. Arthur jomed 
the company m 1925 and has been man 
ager of the Philadelphia district for 10 
vears before becoming Mid-Atlantic 
regional manager in June, 1948. Arthur 
1) Brown replaces Frevler as manager 
of the Philadelphia district office, and 
R. N Landret! wil has been ass« 
cuted with the Washington office since 
1934. is the new manager ot that office, 
replacing Brown 


Freyler will continue to be head 
quartered in Philadelphia with territory 
covered by district offices in Baltimore, 
Charleston, Philadelphia, Richmond, 
Wilkes-Barre and York 


New Canadian Subsidiary 
laylor Forge & Pipe Works, Chicago, 


at Hamilton will start in ; 
new building being designed to take care 
intended manutacturine 


Wagner Electric Acquires 
Electrical Sales Offices 

Pwo additional electrical division sales 
been established by Wagner 
Electric Corporation of St 


Refinery, Chemical Liquid 
Level Gages and Valves 


for All Kinds of Service, ete 
“See What's Going On” Inside a o 


“Wa SIGHT FLOW INDICATORS 


for Insertion into Pipe 


ERNST 


ing the total number of offices main- 
tained in the United States to 30. The 
New Orleans office, a sub-branch of 
St. Louis sales under the direction of 


N. G. Alvis, is located at 227 Inter- 
national Trade Mart. The Davenport 
office, located in the Kahl Building, 1s 
under the direction of S. R. Snyder and 
is a sub-branch of Chicago 

G. W-. Morris of the Omaha sales 
office retired January 31 after 22 years 
with the company. G. D. Jackson suc- 
ceeds him as the electrical division rep 
resentative at Omaha 


if you need dependable Turbine repairs 
in a@ hurry, call us. We are completely 
equipped to repair and dynamically bol- 
ance turbine rotors and any High Speed 
rotating elements in our modern shops. 


25 Yeors of Successful Experience 


CO, 


{ 
INGEEORG ST. oes 
STON TERAS OFRLEAN 


DILLON 
flexible-locked 
COUPLINGS 


A grooved-type coupling with a 
two-part self-aligning housing. 
Synthetic Multi-seal gasket gives 
great flexibility without leakage 


pr or 
in sizes from 2” to 20”. 


Hold that line with Dillon Couplings 


THE DILLON co. 


Petroleum Re finer 


eat 
All classified ads 
“Ea 
Cs * * * * * * 
FOR SALE 4 ; 
Deseo riptior Price 
-Debutanizer, J. BR. Beaird, $1,260.00 
oF removable { 
preseure 
1 Secondary Still, J. B 1,150.00 
Beaird, 36% x 54’, 20 
removable trays, 50 
working pressure [| 
Reabsorber, J. B Beaird, 1,075.00 
x 11". 22 removable 
Absorhers, Tulea Boiler 500.00 1 
45", 16 fixed trays each 
one double mist extractor E 
pela working pressure 
Scrubbers, Tulsa Roiler 550.00 
_ a4” x 10, one double mist each — 
| extractor, 80 psig working 
pressure 
All above in excellent condition 
Lo atior First three Alice 
oR NT Texas 
Re Last two items — Bishop 
Texas 
! ne Department 
years experience in chemical & re 
foing plants, 
essel desicn, plant layout, supervision 
of construction, plant engineering and hl 
operations Available any time. Ad 
Hox 165-K Petroleum Kefiner 
Houston, Texas 
ondition bacetlent 
price TANKS ac 
FOR SALE 
Wyatt 10,000 Welded Steel 
i’ 35’ cut down, match marked 
emplete went and flame arres 
tor, ladder, nozzles, et excellent cor 
ee 
Location: Alice, Texas 
Price: $6,000.00 each 
Purchasing Department ‘ 
i 
\ j 
has a ‘ the f it Lavlor 
Forge & Pipe Works of Canada, Ltd., 4 
a subsidiary to be located at Hamilton, 
Ontario, which will augment the pro ‘ 
ductive capacity of plants at Chicago, 
( arne and Fontana, Calit 
q 
‘WLC. & GAGE CO 2, UR 
LIVINGSTON, 
282 29, No. 3 
| 


PUBLISHED BY THE ALUMINUM COMPANY OF AMERICA 


HEAT EXCHANGER SAVINGS *50,000 


Many plants now save 
up to 80% 
of their tube costs! 


A switch to Alcoa Aluminum Heat Exchanger 
Tubes can save 30°, 50% or 80% of your 
present tube expense, depending upon the 
type of tubes you now use. This amounts to a 
yearly savings of about $50,000.00 for the 
representative petroleum plant. 

Roll-in of Alcoa Tubes is easily accomplished 
with standard tools and equipment. And alumi- 
num’s lightness speeds installation and fabrica- 
tion. 

Alcoa Tubes safely handle hundreds of 
hydrocarbons and chemicals. Stand up in most 
fresh and salt cooling waters. Aluminum tubes 
increase in tensile, yield and show no evidence 
of embrittlement in sub-zero applications as 
low as —320°F. They successfully handle steam 
up to temperatures slightly over 400° F. Their 
heat transfer and fluid flow characteristics 
equal or exceed tubes of other metals. 

For complete information about Alcoa 
Tubes and name of your nearest supplier, 

call your local Alcoa sales office. Or write: 
ALUMINUM COMPANY OF America, 1494C Gulf 
Building, Pittsburgh 19, Pennsylvania. 


* * * 


OFFERS NEW BOOK 


This new, 24-page booklet will answer many of your 
questions about Alcoa Tubes. It covers fabrication 
techniques . . . alloy selection . . . applications both 
chemical and petroleum. It describes tube cleaning, 
the use of inhibitors and methods of cathodic protec- 
tion. It contains complete information on fluid flow 
and heat transfer characteristics, plus tables of physical 
properties and specification data. Write for your free 
copy, today. ALUMINUM Company oF America, 1494C 


ALUMINUM TUBES LAST IN 
CORROSIVE PETROLEUM SERVICE 


This bundle contains 1780 Alclad (inside) tubes rolled into steel 
tube sheets. The unit condenses overhead vapors from a catalytic 
cracking unit to produce gasoline fractions. The product contains 
considerable hydrogen sulfide, also ammonia, carbon dioxide and 
steam. The cooling water is highly contaminated. Service like this 
is unusually corrosive to other heat exchanger tubes. But Alcoa 
Tubes remain clean, and sludge-free and corrosion is notably lacking. 


Gulf Building, Pittsburgh 19, Pennsylvania. 


TWO TYPES OF TUBES 
NOW MADE BY ALCOA 


ALCLAD 


Now you can select the type of Alcoa Tube that best suits your applica- 
tion. Bare for product to product service. Alclad (inside) for contact 
with cooling waters. Both cost less than tubes of any other metal. 
Both offer additional savings in fabrication and installation. 
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Petroleum 


A 
* Aerefin Corporation 
Aly Reduction Magnolia ( ompan) 


Air Reduction Sales 
*Alretool Miz. Co. 
Alan Woed Steel Company 195 
"Allied Chemical & Corp. 18, 196, 200 


*Allie-Chaimers Mfg. 
*Alaminam Compan) 235, 253 

American Brass (ompany iat 
*Amertenn Chain & Cable Co. 


Reading, Pratt & Cady Div. 
Amerienan Cyanamid Company a1, 73 
American tron & Machine Works vis 


American Smelting and Refining (Co. 


Federated Metals Div. 239 
The Annin Company 6 
Armstrong Cork Company vor 

“Armstrong Machine Works 5 
8 

*Babeock & Wileox Co. 248, 

B. Badger & Sons Co. 

"Hailey Meter a 

*The Barrett Divistc 

Allied Chemical & Dye Corp. foo 
Hecco Sales Corporation 2 
Heckman lastrument Diy. 

National Technical Laboratories 233 
Hethiehem Steel Company 70 
WwW. HAL. Be 
The Hird-Archer Company 63 
The Blackburn-Smith Mig. 

Company, tne 
*Blaw-Kaox Company wis 
Hridgeport Brass Co 
*The Brown Fintube Co 

n mis Div 

Minneapoti« Hones well Regulater Co. tis 
*Buell Rogineering Co. 
*By ren Jackson Co 

c 
Calumet & Hecla Consolidated Copper Co 7 


Steet 


to we 

*Chemical Construction Corp 7 

Chicage Uridee & tron Company 178 
“Clark Co 

Dresser Indust ries 

Classified Advertising ese 

The Colerade Puel and tron Corp. 


Coneflow Corporation 28, 245 
*The Cooper Bessemer Corp. 
"Crane Company 16 
"Croll Key notds Co., tne 735 

Dean Hros 

The 
Dresser 

ile 


*The Derales Co 


t 

*Pastern Industries, tne tue 
*Piliett Company 
*Pngineers & Pabricators, tnx 
Water Colama & Gage Co 242 
Federated Metals Division, American 

Smelting and Refining Company 
Filtrel Corp 


*Plint Steel 


*Pleridin Companys 
*Pluer Corpersation 164-165 
*Poster Wheeler Corp Insert 96.97 


Foxbere Company 


2%4 


ADVERTISERS 


in the March, 1950, issue of 


G 
*General American Transporation Corp..._149 
*General Chemical Division 
Allied Chemical & Dye 196 
"General Electric Co 36-37 


*troslin- Birmingham Mf«. 
Craver Tank & Mfg. Ca. 

Construction Div. 223 

A. P. Fire Brick Ce 169 

; Co., Ine... _ 

Ww. & Co., Ine. 

Corporation demas 215 

Company | 

Martrell Propeller Fan Company ——— | 

The Hays Corporation a 2-3 

"Homestead Valve Mfg. Co... 

“Ingersoll-Rand Com ... 806 
International Nickel Company 67, 41 
4 
The Jetliff Mfg. Corp. 
*Jerguson Gage & Valve Co. 
*dohns-Mansyville 

*Keashey & Mattison Co. 
*M. W. Kelloge Company Insert 32-33 
"The M. Kemp Mfg. Co. 
Kertow Steel Flooring Co. 740 
*Kieley & Mueller, Inc 
William F. Kiemp Co. 9s 
"The Koch Engineering Co. Ht Cover 
t 
Landis Machine Company 7 
layne & Bowler, Inc. wan 
"Leeds & Northrup Company 

Lenape Hydraulic Pressing & 

Forging Co. 240 
Leyman Mig. Co 25 
Lukens Steel Company 35 
‘The Lammus Company Insert 16-17 

Manning, Maxwell & Moore, tne. Ma 
"The Marley Company 
*Mason-Neilan Regulater Co. 
The Master Blectric Company x9 
MeNamar Boiler & Tank (Co. 
*Metal Goeds Corporation 
Mine Safety Appliances wre 
*Minneapolis-Heneywell Regulater Co. 


ment Co 


Mt. Vernon-Woodberry Mills 

Turner Halsey Co. ” 
Murray tron Works Co, 

N 

"National Aireil Barner Company 
*National Carbon Division 
National Lead Company 6 
"National Technical Laboratories 

Heckman Instrument Div 2 
*National Transit Pump & Machine Co. 705 
Na I Tube (Company 2298 
Nateral Gasoline Men's Association 7 
Newport News Shipbuilding & 

Deck Co 191 
*W. H. Nicholson & Company 
*Nooter Corporation ll Cover 
"Nordstrom Valve Div 

Kockwell Mfg. Co. 176-177 


Products, tne. 
Well Sapply Co a 
Orbit Valve Co. ist 


*Pacific Pumps, Inc.__- . 
*Palmer Thermometers, Inc. — 
Panalarm Products, Inc... 21 
Panellit, Incorporated 
*The Patterson Foundry & 

Machine Co. IV Cover 
*Penberthy Injector Company 163 
*Petro-Chem Development Co., Ine... 
*Petroleam Rectify ing Company 

Petroleam Kefiner 66, 199, 220 
Phelps Dodge Kefining Corp._____. ~~ ~~ 847 
Pittsburgh Lectrodryer Corp.. 
*Pittsburgh Steel Company 
Posey tron Works, Inc. 
Wm. Powell Company __. 
*The Pressed Steel © ompany a 
Prepertioncers, Ime.G 26 
*R-S Products 79 
* Reading -Pratt & Cady Div. 
American Chain & Cable Co.__. — 
26 


Kepublic Flow Meters Company 
*Kepublic Steel Corp. 

*Revere Copper & Brass, Inc. 
*The Ridge Tool Company -_ 
*Rockwell Mfg. Co. 

*Reckwood Sprinkler Company 
*Roots-Connersville Blower Corp. 
Rust-Oleum Corp. 


s 
& Jurs 


Shand 
Sier-Bath Gear and Pump Co., Ine. 


*Solvay Sales Division 
Allied Chemical & Dye Corp. 
The Edward Soph Company 


Standard O11 Company of California : 


*Strong, Carlisle & Hammond Co. 
*Sun Shipboilding & Dry Dock Co. 
Superior Mfg. Co. 


T 
*Taylor Instrument Companies 


*The Verry Steam Turbine Company 
The Timkin Roller Bearing Company 


Nicolay Titlestad Corp. 
Turner Halsey Company 
Mt. Vernon-Woodberry Mills 


u 
Union Carbide and Carbon Corp. 
United States Steel Corp. 
Universal Products 


Company 172-173, 


v 


Visco Products Co., Ine. 
*Henry Vogt Machine Co, 


w 

*Wallace & Tiernan Products, Inc. 
Walworth Company 
Warren Petroleam Corp. 
Wedgepiug Valve Company, Inc. 
Well Equipment Mfg. Corp. 
*Western Supply Company 
"West Blectrical 
Wheeleco Instruments 
H. Wheeler Mig. Co. 
Wheeling Corrugating Co. 
"The Gustav Wiedeke Co. 
A. BR. Wilfley & Sons, Ine. 
Wolverine Tube Div. 

Calamet & Hecla Consolidated 


Wyatt Metal & Boiler Works 
*Vaernall-Waring Co. 


*Zallea Brothers 


Petroleum Re finer—-V ol 


I Cover 
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170 
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PNEUMATIC CAPACILOG 


Now ... the W) jeleo Capacilog for pneumatic 
control. Where electric contactors or motors 
are a hazard, where fixed position changes of fuel 
or medium are mypurtous to your product you can 
obtain instant indication plus permanent record 
and control with the smooth-flowing power of air. 


Get Wheelco instrumentality in action. 


Write for Bulletin C2, Wheelco Instruments Company, 
701 W. Harrison Street, Chicago, 


wheelco «rene cans 


HILLS-McCANNA 
DIAPHRAGM VALVES 


have the best record for trouble free servy- 
ice and low maintenance cost. Available 


in all sizes from 4” to 14” inclusive. 


Latest descriptive valve catalog V-48 
mailed on request 


THE EDWARD SOPH CO. 


Mid-Continent ond Gulf Coast Representative 


Houston 2, Texas Tulsa 5, Okla. 


726A M&M Bldg. 202 E. 18th St. 
Phone CHarter 8189 Phone 3-6659 
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ts? 
or the Petroleum ndustry 
Corp. since has been famous for accurate 
“LEYMAN MANUFACTURING CORP. 
255 


SHELL OIL ADDS T.E.L. FLUID 


AT WOOD RIVER 
PIPELINE STATION 


% Proportioneers, Inc.% Loss-In-Weight 
T.E.L. Blender has proven an economical 
answer to the problem of supplying leaded 
gasoline to pipeline facilities. Payout is 
most attractive when compared with in- 
tank blending. Each installation is care- 
fully engineered and approved for the 
specific job requirements. Call in 
%Proportioneers, Inc.% for engineering 
advice and equipment. 


THAT 


All equipment shown red in photos and flowgram 
furnished by %Proportioneers, Inc.% 


Write to % PROPORTIONEERS, INC.%, 31 Codding Street, Providence 1, R. I. 
Technical service representatives in principal cities of the United States. Canada. Mexico and other foreign countries. 


WENT TO WORK! 


2- Fluid storage tank on standard scale. °oProportioneers, 
Inc.% Automatic and Flow Responsive Loss-In-Weight Pro- 
portioning Scales. @—Complete alarm panel fully protects 
system. Specially designed Diaphragm Control Valve 
for T.E.L. Fluid. 


6 -Venturi Meter measures gasoline flow through pipeline and 
maintains uniform pre-set lead treatment. 


No. 2 in a series on T.E.L. blending. 


Vol. 29, No. 3 
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“How can the small refiner stay in business : 
in the face of mounting octane requirements 
and low prices for heavy fuel oils?” 


As an independent consulting firm, we can help you answer this import- 
ant question by furnishing you the following unbiased study: 


1. A detailed survey of the present economic condition of your refinery. 

2. Capital investments involved in the installation of new processes. 

3. Results which will be achieved in improved product quality and yield, 
and the returns you can expect from new investments. 

4. Evaluate which processes best fit your refining operation. 


THIS unbiased “Economic Study of Your Refinery Operations,” 
or a complete financial appraisal of your refinery are offered 
at surprisingly low costs. Write us today for further informo- 
tion — no obligation. 
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Of You 


rom Pilot lant to 
full-scale 
production 


engineer 


As process engineers, we design the pilot plant for your new process. 
As manufacturers, we build the process equipment and furnish the com- 
plete unit. We provide you with every essential service for full scale 
operation. You profit from Patterson's eighty-year record of experience 
and undivided responsibility. . . . Consult with us on your problem. 


Conga 


The Glow Foundry and Machine Co. 
East Liverpool, Ohie, U. S. A. 


NEW YORK, BOSTON, PHILADELPHIA, PITTSBURGH, DETROIT, “ 


CHICAGO, CINCINNATI, LOS ANGELES, SAN FRANCISCO, SEATTLE 


The Patterson Foundry and Machine Co., (Canada) Ltd. 


Torente, Canada 
MONTREAL 


ENGINEERS + DESIGNERS + MANUFACTURERS for the Process industries 
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